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THE THIRD Ral_. 

A great many of our readers will doubtless read with interest the 
account given this week of the third rail road between Albany and 
Hudson, a distance of nearly forty miles. The success of this road 
must obviously modify many of the cross-country schemes that have 
been based upon the intended use of the overhead trolley. In fact, 
it has been one of the “talking points” of the trolley that while not 
the most desirable adjunct of city life, it had eminent advantages for 
employment in rural regions. On the score of economy, the trolley 
has been warmly advocated, but here is a road which has found the 
third rail preferable for a region which to-day is of a strictly agricul- 
tural and pastoral character, except at its terminals ; and where, there- 
fore, unduly expensive line construction, by reason of the addition 
to the fixed charges, would not be favored. It is only to be inferred 
that the third rail, minus the copper feeders, can hold its own against 
the trolley with its feeders plus the presumably higher cost of main- 


tenance. 





These new roads are creating serious problems for solution by the 
steam railroad managers, who are inclined to look upon them as 
“suckers” rather than as “feeders.” But they cannot be put out of 
existence, and the only possible policy is one that will treat them in 
a friendly fashion where they actually subserve local necessities and 
help to develop traffic. The country is full to-day of little steam 
roads that no one now would dream of running by steam if beginning 
operation, and it is absolutely certain that the larger trunk systems 
owning them will take example from the electric roads of the Albany- 
Hudson and Hartford-New Britain type, and adopt electrical meth- 
ods, giving with frequent single cars a service analogous to that ob- 
taining on street railways. This will be done in the very near future. 





THE ENGINEER’S WORK. 

The meeting of the American Society of Mechanical Engineers this 
week in New York, the last which that body will hold during the 
present century, serves to emphasize the great importance and influ- 
ence to which the mechanical engineering profession has risen during 
the period. As has been suggested, it is not an unusual evolution for 
a common trade to become a profession, but while there were antece- 
dent mechanical trades it would be hardly fair to say that the modern 
profession has sprung from any one of them. It has been, if any- 
thing, an inevitable differentiation from civil engineering, just as 
The world 


at large has been ready to recognize the vaiue of the engineer’s func- 


electrical engineering in turn has sub-divided both fields. 


tion, and universities have not only organized courses, but have made 
their engineering degrees of equal validity with the most venerable 


of the honors they confer. 





But this does not mark the limitation of the new type of engineer, 
and even now there seems to be an unconscious conflict and invasion 
in regard to other departments of intellectual skill to which mechan- 
ical engineering was foreign. For example, architecture has been re- 
garded as one of the oldest and most permanent of the professional 
fields, although President Perry, in his inaugural address to brother 
electrical engineers in England, had the hardihood recently to say 
that “stonemasonry of a hundred years ago suddenly developed into 
civil engineering”—as though architecture had never had anything to 
do with the case, and as though the civil engineer had only carved 
cathedrals and never designed bridges or aqueducts. But to-day in 
America there would seem to be much concern among architects as 
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to their future because of the increasing bulk of engineering work in 
any order given them. In a modern office building there is the steel 
structure, there are the caisson foundations; there are elevator shafts, 
ventilating systems, steam plant, electrical plant, wiring, piping, etc., 
and the vast amount of detail thus indicated is to be found again in 
duplicate in any fine modern dwelling. Now all of this work belongs 
rather to the engineer than the architect, and apparently there is only 
the architect’s time-honored five per cent commission to pay for it all. 
So far has the matter gone in proposals for leaving the architect to 
deal with the exterior of the building alone, that we are told that 
some engineers are seriously considering the plan of employing young 
architects in their office, and then taking bulk contracts for any new 
building that comes along—exterior and all. In reply to the criticism 
that their facades will be “machine made,” they point with scorn to 
the gaunt edifices that darkly disfigure so many American streets, 
and assert their ability to do better than that without trying. We are 
loath to believe that architecture, one of the noblest of the professions, 
is thus to disappear by merger, and hope the new century may give us 
architects of a higher range of attainment, in which artistic and me- 


chanical training will harmoniously unite. 





THE RITCHIE TELAUTOGRAPH. 

We reprint in this issue from the columns of our London contem- 
porary, the Electrician, for Nov. 16, a description of the Ritchie tel- 
autograph. This instrument, while possessing certain fundamental 
features in common with the well-known Gray telautograph, has cer- 
tain interesting characteristics of its own. Its salient features are 
two conducting circuits, each with ground return, one circuit for one 
rectangular component, and the other circuit for the other rectangular 
and 


6esy 99 


component, of the pen’s motion. The instrument dots its “i’s 
crosses its “t’s,” and seems to render a fairly good copy of the send- 
er’s handwriting. There is also a telephone attachment for oral com- 
munication. The receiving instruments of the writing part of the 
apparatus are virtually two powerful d’Arsonval galvanometers or 


instruments of the Weston type, with locally excited electromagnets. 





While acknowledging the ingenuity of a number of the details 
represented, we are inclined to doubt whether any such instrument 
has a large existing field of utility. It is only applicable in any event 
to lines of camparatively short length, and could not compete with 
the ordinary telegraph in speed of transmission on any lines, since it 
can at best write, say, thirty-five words per minute over two conduct- 
ing wires, whereas the Morse circuit would give approximately that 
speed over each of those two wires. The apparatus can only serve 
to dispense with telegraphic skill at the two stations, and would, 
therefore, be likely to be used as an adjunct to telephonic equipments 
in business offices. The complexity of connections and functions in 
the ordinary telephonic communication is, however, already so great 
as to render it doubtful whether the additional complexity of tele- 
graphic apparatus and function can in addition be supported over the 


network of telephonic subscribers’ lines. 








POWER DISTRIBUTION IN WORKSHOPS OR FACTORIES. 

One of the applications of electricity which is expanding at a cheer- 
ful rate is in the use of electric motors for power distribution in 
workshops and factories. Indeed, so well are the advantages of the 
electric drive becoming generally known, one is safe in predicting 
that before many years shafting and belting will rarely be seen in use 


This 


prediction is rendered the more plausible, for the reason that the field 


in large establishments other than as parts of a motor drive. 


which the electric motor has thus invaded is an unusually conserva- 
tive one, and, therefore, its rapid rate of adoption at the present time 
after having for a long period been viewed askance is a significant 


indication of its economic and practical value for this work. In this 
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connection it may be noted that the extension of the electric drive has 
been happily furthered by the earlier introduction of the electric light 
into factories and workshops; for at present outgrowth of electric 
lighting capacity is in most cases the occasion of installing a new 
generating plant sufficiently large to provide electrical energy for 
both light and power. It is needless at the present day to enumerate 
the economic and practical advantages of the electric drive, for, as 
stated before, these are now generally recognized by those to whom 
the subject most directly appeals—the user. There are, however, a 
number of questions which yet remain open, such as individual vs. 
group driving and separate lighting and power generators or circuits. 





In a paper read this week before the American Society of Mechan- 
ical Engineers on “Power and Light for the Machine Shop and 
Foundry,” Mr. Forrest R. Jones discusses these subjects in the light 
of experience gained from large electric power distributions installed 
in two metal working shops. As to the question of individual or 
group driving, he states that the solution in the two cases under con- 
sideration depended almost wholly upon the practicability of arrang- 
ing the tools for group driving, or the necessity of driving some indi- 
vidually on account of the location each should occupy in order that 
it might perform its special functions to the best advantage. The 
question of the limit for the smallness of motors with respect to 
economy did not once come up, and his conclusion is that with the 
exception of very light machinery there is seldom any need of con- 
sidering on general grounds this question or that of the most efficient 
method of driving—group or individual—for the reason that con- 
venience of operation and the methods of securing the greatest 
amount of output in operating machines are of so much greater mo- 
ment in most cases than economy of motors that the latter sinks in 
insignificance in comparison. Where it is desirable to have a machine 
driven at a variable speed which can be obtained only by correspond- 
ing variation of speed in the source of power, he concludes that, in 
general, it is undoubtedly better to drive that machine individually by 
a variable speed motor. On the other hand, if there are a number of 


machines whose speed regulation can be satisfactorily secured 
through the ordinary mechanical connection with a uniformly rotat- 
ing shaft, and they can be grouped together and still perform their 
functions to the best advantage, then unquestionably group driving 


with as large a motor as possible is the best method. 





In the plants considered it was found that cranes or elevators 
thrown on the circuit caused great fluctuations, and the same was 
true with respect to some of the heavier machine tools, such as large 
planers. Mr. Jones considers that in a machine shop it would be de- 
sirable to have three separate circuits—one for lighting, another for 
the great majority of machine tools and a third for cranes, elevators 
and tools making fluctuating demands for current. Some machines re- 
quiring for efficient working very constant speed, such as emery grind- 
ers, could be installed upon the lighting circuit. He also recommends 
that a separate generator should be employed for driving the fluctuat- 
ing load. Whether if the latter circuit be connected to the general 
bus-bar a fluctuation of pressure great enough to seriously affect 
the incandescent lamp circuit would result was,not determined. 
Mr. Jones also advises that a small unit should be supplied in addi- 
tion to the two large units, in order to furnish current to run one or 
two machine tools or a small electric hoist or elevator when there 
might be a demand for such service on account of making repairs or 
for operating some one or two machines for holidays or in case of a 
breakdown ; such a unit to be driven independently of the main power 
plant to meet the case when no steam was available, the motive power 
being furnished by a water wheel or by a gas or gasoline engine. Be- 
ing based upon experience in laying out large electric power distribu- 


tions, the opinions of Mr. Jones as above outlined are of much interest. 
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INCANDESCENT LAMP ILLUMINATION. 

In this week’s article on “Electrical Illumination” some points are 
brought out which, we think, are just now well worthy the attention 
The technique of incandescent lamps has been to a 
While fully realizing 


of our readers. 
considerable extent a sealed book to the public. 
that the art of incandescent lamp manufacture has made tremendous 
progress in the last twenty years, the average electrician does not 
fully realize along what lines this progress has proceeded and to 
what extent improvements have actually changed the character of the 
product. If, however, one bears in mind that the fundamental things 
in incandescent lamp practice are, first, the temperature of the fila- 
ment, and second, the amount of filament in the lamp which deter- 
mines the radiation, many of the curious and apparently inexplicable 


details of incandescent lighting are considerably simplified. 


The character of the filament has changed enormously for the bet- 
ter through the experience of the past two decades with respect to its 
mechanical properties and its life. Given, however, carbon as the 
light radiating material, the efficiency of the transmutation of electrical 
energy into light is determined by the temperature at which the fila- 
ment is worked. For any fixed value of this temperature the amount 
of light given is determined directly by the radiating surface; this 
also being fixed, the shape given to the lamp filament is but a matter 
of small consequence in so far as it is related to the total luminous 
radiation given by the lamp. Changes in the contour of the filament, 
therefore, merely affect the distribution. This fact is so simple in 
its nature as to be almost axiomatic, and yet the question of candle- 
power has been so tangled up with methods of measure that it has 
even been made to appear as if some particular light-giving virtue 


inhered in a particular curl of the filament. 


The nominal candle-power of the lamp when the distribution of 
illumination is not truly spherical, as it never is in practice, depends 
merely on the direction in which that nominal illumination is meas- 
ured; hence some particular shape of filament may apparently give a 
lamp of higher efficiency than some other particular shaped filament, 
whereas on the basis of total illumination, the two constructions of 
lamp are absolutely the same. Thus it is possible so to make a 
lamp that when the candle-power is measured horizontally, the ef- 
ficiency will be apparently very high, the distribution being such that 
the lamp is deprived of illuminating power along its axis. On the 
other hand, radiating the same amount, a filament at the same temper- 
ature can be so arranged as to give a very powerful axial illumina- 
tion along one particular diameter. It is as if one were to take a foot- 
ball and compress it in one direction or another, increasing the di- 
ameter in certain particular directions at the expense of certain 
others. Bearing this fact in mind, many of the apparent anomalies 
in the rating and efficiency of incandescent lamps are explained, and 
while the whole matter is in reality so simple that to comment on it 
at this length seems almost unnecessary, yet there still lingers about 
the incandescent lamp enough of mystery to make these remarks 
perhaps not uncalled for. 


Oo 
MAGNETO-MECHANICAL FORCE IN DYNAMOS. 
A paper read by Mr. B. A. Behrend at the last meeting of the Amer- 


ican Institute of Electrical Engineers contains certain interesting 
propositions concerning the forces which are brought to bear upon the 
frames of dynamos by reason of unbalanced magnetic attractions. In 
an ordinarily well-constructed dynamo-electric machine in which the 
stator is symmetrically mounted with respect to the rotor, the radial 
magnetic forces balance each other with sufficient approximation to 
be left out of consideration, and the tangential magnetic forces only 


are active in producing or opposing rotation. The fact. however. that 
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the motional and useful tangential forces are usually much smaller 
than the balanced and unavailable radial forces, points to the impor- 
tance which the latter may assume when either an unbalancing occurs 
through accidental dissymmetry, or when the structure is insufficiently 
strong to sustain them. In the one case wasteful friction is developed 
with the danger of break-down, and in the other a tendency for the 


machine to collapse. 


The danger due to dissymmetry was probably first encountered in 
the construction of machines of the “Brush” type; that is to say, of a 
rotor armature mounted midway between a pair of stator field side 
frames. So long as the armature ran midway between these two side 
frames, or with an air-gap of the same breadth on each side, the mag- 
netic forces unavailable for motion were balanced—assuming good 
homogeneous construction, the magnetic stress on one face of the 
As 


soon, however, as the armature was permitted to leave the midway 


armature being equal and opposite to that on the other face. 


position and advance towards one field frame, the magnetic density 
on that side became greater than the magnetic density on the other 
side where the air-gap was increased, with the result that the mag- 
netic stresses ceased to balance, and a side thrust was produced on 
the armature, tending to force it still further in the direction of dis- 
placement. The difficulty was readily overcome, however, by limit- 
ing the side play of the rotor within a conveniently small range, for 
the air-gap was always sufficiently wide to prevent the dissymmetry 
in magnetic forces from becoming serious at any position of the arm- 


ature within these limits. 


In the case of the crdinary type of machine, in which the rotor runs 
concentrically within the cylindrical bore of an outer cylindrical 
stator, the symmetry of construction is usually easy to attain by 
aligning the rotor shaft so as to maintain an equal breadth of air-gap 
all round the rotor. In the course of time the wear of the bearings 
tends to introduce dissymmetry, until rectified by a repetition of the 
adjustment. The breadth of air-gap is usually sufficient to permit of 
considerable wear of the bearings and sinking of the shaft before 
dangerously powerful magnetic forces are developed. In the case of 
direct-current machines, however, the dissymmetry gives rise to a 
difference in the electromotive force induced in the various armature 
segments, which is more readily produced and more serious in its 
consequences than the difficulties incident to unbalanced magnetic 
forces, and special means have been employed for some years to pre- 
vent the currents in the armature segments from being electrically 
thrown out of balance in this manner. When, however, the air-gap 
is narrowed down to the lowest limits that mechanical skill will per- 
mit, as in the case of induction motors, a small displacement of the 
shaft may give rise to relatively considerable unbalanced magnetic 


forces. 


The paper recently read before the A. I. E. E. discusses the mag- 
nitude of these unbalanced magnetic forces and indicates the formula 
by which they may be computed to a sufficiently close approximation 
for practical purposes. Reduced to its simplest terms, the method 
consists in virtually substituting for the round armature under con- 
sideration a hypothetical armature of equal perimeter, but of square 
outline, mounted symmetrically with the actual normal air-gap in a 
square field frame. If a displacement of the hypothetical armature 
occurs parallel to any pair of its sides, the air-gaps on those sides 
will remain normal, but the air-gaps on the other two sides will be 
respectively decreased and increased. The resulting radial thrust 
upon the actual round armature will then be the same as the resultant 
pull upon the displaced square armature, which case is more readily 
computed, since the two pairs of surfaces involved in the computation 
are all plane surfaces having magnitudes each of one-quarter of the 


surface of the real armature. 












Engine Builders Association. 





The first annual meeting of the Engine Builders’ Association of the 
United States was held at Sherry’s, New York City, Dec. 4, the fol- 
lowing members being present: Messrs. Ames and Arthur L. Mer- 
riam, of the Ames Iron Works; Mr. C. S. Bonsall, representing the 
Buckeye Engine Company; Mr. S. F. Bagg, of the Watertown Steam 
Engine Company; Col. John Dick, of the Phoenix Iron Works; Mr. 
W. R. Fleming, of the Harrisburg Foundry & Machine Company; 
Messrs. Thomas C. Wood, Charles R. Vincent, C. A. Gates and Bird, 
of the Ball & Wood Company; Mr. H. L. Ide, of A. L. Ide & Sons; 
Mr. Frank H. Ball, of the American Engine Company; Messrs. D. N. 
McBrier and E. J. Armstrong, of the Ball Engine Company; Mr. 
Nathan B. Payne, of the Payne Company; Prof. John E. Sweet, of 
the Straight Line Engine Company; Mr. William M. Taylor, of 
Chandler & Taylor Company; Mr. H. C. Ebert, representing the 
Westinghouse Electric & Manufacturing Company, and Mr. H. G. 
Reist, of the General Electric Company. The papers which were 
read and the discussion which followed will appear in a subsequent 
issue. At the close of the meeting Mr. William M. Taylor, of Chan- 
dler & Taylor Company, invited the association to hold its next 
meeting in Indianapolis, which invitation was accepted. 


> --— —_—_ 


The Close of the Paris Exposition. 





Our Paris correspondent, Mr. W. H. Donner, writes us as follows: 
The end of the great Paris Exposition, deferred by special decree 
for-a week beyond the original date tor closing, has at last come 
about, the last day being celebrated by special illuminations of a 
more elaborate and certainly more beautiful character than have 
heretofore been attempted. The closing féte was held, not on the last 
day, but on the Thursday preceding, when the Automobile Club otf 
France organized a flower parade of self-propelled vehicles, all gaily 
decorated with chrysanthemums of every variety. An evening féte, 
which was the continuation of the daylight celebration, was especially 
notable in respect to the illuminations, in which the adaptability of 
electricity to extensive lighting effects at short notice was admirably 
illustrated. This temporary installation was not completely finished 
before the Saturday of the last week, but it will be understood that a 
very difficult piece of work was well put through and in a surprisingly 
short time, when it is considered that about 10,000 lamps were con- 
nected up in the ornamental festoons and groups in the garden of the 
Champ de Mars. The broad walk which extended from the foun- 
tains of the Trocadero to those of the Palace of Electricity was lined 
throughout its length with strings of colored lights, red and white 
and blue and green and yellow, in many a pretty and fantistic design, 
the incandescent lamps being connected across the twin leads, and 
enclosed in celluloid lanterns of different colors and pretty shapes 
The use of celluloid proved particularly wise, as there were several 
heavy showers of rain after the lanterns were in place, and paper ma- 
terials would have fared ill. The gas lamps were again covered with 
crepe paper shades, as on former occasions, and these lamps being 
comparatively few in number, the decorations were readily renewed 
as became necessary. At the entrance to the gardens at Porte Rap» 
and at other points were erected tall Venetian masts with sprays of 
yellow painted incandescent lamps at the tops, strings of uncovere 1 
lamps and paper tassels between pairs, and below some beautiful de- 
signs in colored lights with the central motto “1900.” All this tem- 
porary lighting, which was set up in three days, was the work of 
Henri Beau, of Paris. 

Above all things the Parisians seem to enjoy and appreciate fes- 
tival times. On the Thursday of the Automobile Féte an additional 
attraction was furnished by the action of the Automobile Club of 
France in organizing a lottery, or “tombola,” as it was called, and 
giving free to all paying visitors to the Exposition between the hours 
The total number of tickets 
A few more such fétes 


of 1 and 3 p. m. a chance in the lottery. 
canceled in the whole day was 1,238,801. 
would have brought the total number of canceled tickets nearer the 
63 million mark that M. Picard laid out than has been the case. The 
total number of tickets used was 47,076,803, and the entrances were 
to the number of 50,850,035. On the occasion of the last Exposition 
in 1889, the number of tickets turned in was 28,149,352, and the 
visitors were 32,350,207. The Automobile Club, enthusiastic over the 
success of their special féte, suggested to M. Picard that they be al- 
lowed to organize a balloon féte for the closing day of the Exposi 
tion, Monday, Nov. 12, in connection with the Aéro Club. It is said 
however, that M. Picard was so sure of a big crowd coming on that 
day in any event that he refused to sanction the idea. The number of 
visitors proved to be nothing greater than usual, being 389,535. Those 
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last few days were perfect in weather conditions, notwithstanding the 
lateness of the season, but a sudden change came with the closing of 
the Exposition, and falling rain and cold winds drove many people 
home on Monday night before the guns from the Eiffel Tower an- 
nounced at 11 o’clock that the last moment of the Show had arrived. 


The Pacific Cable in the President’s Message. 





President McKinley in his message to Congress, read in both 
houses on Dec. 3, said: “I renew the recommendation made in my 
special message of Feb. 10, 1899, as to the necessity for cable com- 
munication between the United States and Hawaii, with extension to 
Manila. Since then circumstances have strikingly emphasized this 
need. Surveys have shown the entire feasibility of a chain of cables 
which at each stopping place shall touch on American territory, so 
that the system shall be under our own complete control. Manila 
once within telegraphic reach, connection with the systems of the 
Asiatic coast would open increased and profitable opportunities 
for a more direct cable route from our shores to the Orient than is 
now afforded by the transatlantic, continental and transasian lines. 
I urge attention to this important matter.” 





Electrical Development in Germany. 





Earlier in the year we presented some figures with regard to the 
decline that German electrical quotations had undergone, owing to 
the trade depression consequently upon a period of inflation. In a re- 
port to the State Department, Consul General Mason, at Berlin 
makes the following remarks: “There are invested in the one hun- 
dred and fifty German stock companies which manufacture electrical 
machinery and equipments more than $200,000,000, or nearly four 
times the amount of such investments in 1896. To this may be added 
450,000,000 marks, or more than $100,000,000, invested in electric 
tramways, lighting and power plants during the same period. The 
average dividends paid by the electric manufacturing companies in 
1899 was 9.3 per cent; but nothing could prevail against the down- 
ward tendency of industrial investments, and electrical stocks have 
shared in the general drop which has taken place during the past six 
months. As a measure of this decline, there is herewith given the 
market values of the stocks of several leading companies on the Ist 
oi January, June and October, 1900, respectively: 


Companies. gan. 7. June 1. Oct. I. 
SROMIOCDG AE SARIBE ci. okies slow cpa 178 I7I 159 
SCHURGKEE 160... 4s s0cssc0e 00 ene 213.4 185.4 
WIMEON. coe drain Wiscanernien scare 167.75 155.6 127 
Union Electrical Company ....171.3 137.5 134 
Berlin Electrical Works....... 216.5 204.8 192.5 


“These are all companies of the highest responsibility, admirably 
managed, and stocked with orders for months to come. The same 
decline in stock values is seen even in the chemical industry, in which 
European capital, for the banks interested are among the most pow- 
erful on the Continent.” 


a ———— 


New York Electrical Society. 


The 210th meeting of the New York Electrical Society will be 
held at the College of the City of New York, Twenty-third 
Street and Lexington Avenue, on Wednesday, Dec. 12, at 8 p. 
m. Dr. Samuel Sheldon will lecture on “Electrical Measurements 
of Precision.” The lecture will include: 1. Recent improve- 
ments of methods for electrical measurements of precision. 2. Dis- 
tinction between commercial measurements and those of precision. 
between absolute measurements and those of com- 
parison. 4. Present standards. 5. Methods of comparing standard 
resistances of all magnitudes. 6. Methods of comparing e. m. fs. 
7. Current measurements. 8. Standard luminants and their com- 
parison. The following standards will be exhibited: 1 ohm, 0.01 ohm, 
Reichsanstalt Clark cell, Carhart cell, Reichsanstalt compensation set, 
Hefner-Alteneck lamp, improved Lummer-Brodhun photometer 
screen. After Dr. Sheldon’s lecture, some remarks will be made by 
the president on “Lighting at the Paris Exposition,” with some night 
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views. 





The Shawinigan Falls Power Plant. 





The works of the Shawinigan Water & Power Co. will be completed 
next spring. The latest industry to locate at this place is the Belgo- 
Canadian Pulp Company, which has agreed to erect paper and pulp 
mills on a large scale. This company is prepared to spend over 
$1,000,000 in the province. 
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The Albany & Hudson Third Rail- Road. 





N all the rapid development hitherto of electric railways in rural 
regions, it has been assumed that such work should be done 
with the overhead trolley system. On Nov. 22 there was for- 

mally opened in New York State, in the presence of a great many 
distinguished visitors a long third rail line which, as the first of its 
kind, bids fair to have many successors for interurban and cross- 
country service. The railway is, in fact, the first in which the third 





FIG. I.—VIEW OF THE BRIDGE AT ALBANY. 


rail has ousted the popular trolley on a rural road and on a road of 
the character for which otherwise resort would have been had to 
steam. The line of the Albany & Hudson Railway & Power Com- 
pany may be said to parallel the New York Central between the two 
points named, and thus affords also an opportunity to contrast and 
compare the two services; while by developing freight and passenger 
traffic in the territory which it.traverses it will doubtless soon be- 
come an important feeder for the larger trunk System that it rivals 
in the narrower sphere of local, traffic. Current again is supplied by 
the latest high-tension methods for a variety of purposes, so that 
in whatever aspect the new venture is viewed it is one of the most 
important of recent years. 

The map which is shown herewith of the line indicates clearly the 
region. through which it runs, although the stranger would not at 
once recognize it as the region immortalized by Washington Irving 
in his “Sketch Book” and the stories of Ichabod Crane and Katrina 
Van Tassel; nor might the visitor at first remember that here were 
some of the earlier Dutch estates and English manors; as well as 
the home of the “Sly Fox of Kinderhook,” President Martin Van 
Buren. To-day, as in the earlier times, the region is richly agri- 
cultural, and noted for its dairy products, while the abundant water 
power of its rolling uplands that face the Catskills to the west and 
the Berkshires to the east have long attracted manufacturers. It 
was here that Alexander T, Stewart, the great dry goods merchan:, 
utilized the Stuyvesant Falls to operate some of his woolen mills, 
and the same falls have now become the main source of supply for 
the electric road. These falls are on Kinderhook Creek, about ten 





FIG. 2.—ONE OF THE CARS AT HUDSON, NEW YORK CENTRAL DEPOT. 


miles north of Hudson, with 105 ft. drop, and at least 2500 horse 
power can be developed. 

The Albany & Hudson Railway & Power Company i is the result of 
a consolidation of several small local interests, namely, the Kinder- 
hook & Hudson Railway Company, operating a small steam road; 
the Hudson Street Railway Company; the Hudson Light & Power 
Company; the Greenbush & Nassau Electric Railway Company; the 
Citizens’ Lighting Company of Hudson; the Jansen Kill Power 
Company, and the Kinderhook Power & Light Company. Its exist- 
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ence is due to the initiative of Mr. Alden M. Young and Mr. C. 
Cooper, both of whom are so well known in electrical work, and both 
of whom were familiar with the region exploited. With them have 
been associated Messrs. R. A. C. Smith and H. G. Runkle, with the 
result that the amalgamation of the electric, gas, trolley and steam 
railway interests was effected and the new work undertaken. The 
sum of $3,100,000 has been expended, and it would be hard to find a 
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FIG. 3.—MAP OF THE ROUTE, 


property on which money had been spent more liberally or with 
greater care. Equally is it true that the outlook justifies the invest - 
ment, the returns already being large, while an extensive, fertile and 
healthy region has been opened up for swift development. 

The railway, which is about 37 miles in length, derives current 
from a power plant at Stuyvesant Falls, as noted, about ten miles in- 
land from the Hudson terminal. The power house is a handsome 
and massive brick building to which water is brought by two parallel 
steel pipes, each 7 ft. 6 in. in diameter. In case of sudden shut down 
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Fics. 4, 5, 6 AND 7.—THE StuyvESANT Fats Power House, SHow1nG PENsTocKs AND RELIEF Pipes; ALSO THE INTERIOR OF PLANT AND 
THE Borer Howse. 
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of the turbines, provision to relieve the pipes automatically but 
simply is made by the two vertical pipes shown in one of the en- 
gravings. These rise to a height of about 115 ft., or ro ft. higher 
than the fall, and the pressure of abnormal surplus is at once taken 
off by them as indicated. A couple of smaller vertical relief pipes 
are placed near the commencement of the steel penstocks. There are 
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FIG. 8.—LOOKING DOWN TRESTLE AT ALBANY, SHOWING CAPITOL. 
FIG. 9.—CAR BARN, HUDSON, N. Y. 
FIG. I0.—CAR BARN, ALBANY. 
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ten dynamos in the plant, all of General Electric design and each 
direct coupled to a horizontal shaft turbine made by Stilwell-Bierce 
& Smith-Vaile, of Dayton, Ohio. Regulation of the turbines is ef- 
fected by Lombard governors. There are nine generating units and 
two exciters. Three of the machines are 750 kilowatts three-phase. 
12,000-volt, 60 cycle, for railway work; and two 250 kilowatts and 





Fi. 23s UPPER END OF TRESTLE, ALBANY. 
FIG. 12.—NORTH CHATHAM STATION. 
FIG, 12.—THIRD RAIL CONNECTION AT COUNTRY CROSSING. 


SoME FEATURES ALONG THE LINE OF THE ALBANY & Hupson Rattway & Power CompPAny. 
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one 125 kilowatts, 2200-volt single-phase for lighting purposes at 
Hudson and Rensselaer, the current for the latter distant point being 
stepped-up to 22,000 volts, and that for Hudson to 11,000. There 
are in addition two multipolar. 200-kw, 600-volt direct current dy- 
namos supplying the division of the road nearest the plant. The ex- 
citers are 40 kilowatts, 60-volt. The high voltage generators are 
working very satisfactorily and their current is delivered to a lofty 
gallery switchboard in two tiers, the upper deck containing all the 
high voltage switching apparatus. In addition to the water power 
equipment there is a separate boiler plant, and the station contains 
two vertical Buckeye cross compound engines so arranged that one 
of the 750 kilowatts three-phase and the two 250 kilowatts single- 
phase machines can be shifted over to them should any failure occur 
of the water supply from drought or ice; although elaborate pro- 
visions are being made against both contingencies. 

The 12,000-volt current is taken from the power plant by overhea1 
lines carried on substantial poles with porcelain insulators, the poles 
being placed along the company’s own right of way, which is care- 
fully wire fenced its entire length. The sub-stations number three. 
a little unequally spaced, one being at East Greenbush, 23 miles 
away from the plant; one 11 miles north of it at North Chatham: 
and one eight miles south at the eastern city limit of Hudson. At 
each of these points the 12,000-volt current is received by air-blast 
transformers and delivered at 380 volts to rotaries which supply it at 
600 volts to the line. There is no supplementary 600-volt network, 
the third rail being at once feed wire and contact conductor. At 
North Chatham the pretty and substantial sub-station serves also as 
a passenger station, but the idea of possible danger that this might 
involve is at once dispelled on seeing the separation that is main- 
tained between the two parts of the structure, as well as the thorough 
insulation of everything around the receiving apparatus. In fact, 
the word “station” gets an expanded meaning from its application 
here. 
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up and down, swivel fashion, and is held up by a pin when not 
in use. The conductor lets it down or puts it up as needed. At the 
terminals, or in the yards, the cars use a trolley, in the ordinary 
manner, and each car carries a commutating controller to throw 
current from the underneath contact to the overhead. 

The rolling stock equipment of the road comprises at present 18 
passenger cars and 2 express cars, of Wason construction. * The 
passenger cars are excellent specimens of car building, painted a 
bright orange, and having comfortable interiors, with two compart- 
ments. They are 53 ft. long and can seat 60 passengers. The sum- 
mer cars have four G. E. 50-hp motors and the wintercars four 75-hp 
motors, the former being capable of speeding up to 38 miles an 
hour and the latter up to 51 miles, a rate that was more than main- 
tained on the occasion of the recent trial trip. The wheels have a 
smaller flange than is usual for cars running on, such lines, but this 
is due to the fact that they have to ply also on regular street car 
lines within city limits. Such cars as have been described are heavy, 
but the bridges and viaducts along the line have all been built or 
reinforced, so as to provide a superabundant factor of safety in this 
regard. 

Among the possibilities of the new road, altogether aside from its 
regular business, may be mentioned the excursion traffic likely to 
develop. The only place of amusement that Albanians now have is 
Troy; the only pleasure resort for Trojans is Albany. The new road 
has rights from the Union Traction Company of Albany up to the 
Post Office, and counts boldly on securing in the summer a large 
amount of pleasure travel from that point out to Nassau Lake and 
Kinderhook Lake, both of which beautiful little sheets of water are 
even now being converted into most attractive centres of innocent 
amusement. Moreover, there seems no reason why the highlands 
of the region should not soon be occupied as summer homes, not 
only by the residents at the State capital, but by those who like to 
get away from New York City when June warms up the sidewalks. 
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Fic, 15.—DIAGRAMS OF TRUCK, SHOWING SHOE LirtING MECHANISM 


The track, which is both single and double, as required at various 
points, is heavily ballasted and has been so laid out as to minimize 
grades, none exceeding 5 per cent. It is laid with 80-lb. T-rail, placed 
upon *6-in. by 8-in. by 8-in. chestnut ties, 24 ins. between centres. 
The track is heavily ballasted and compares in every respect—to 
advantage—with standard steam road work. The third rail is raised 
6 ins. above the track and is supported on the end of every fifth 
sleeper, or every 10 ft., by wooden blocks. Over these blocks are 
fitted malleable cast-iron caps, or chairs, upon which the rail rests. 
They are so made as to protect the wooden block from moisture and 
help to maintain a high degree of insulation. The third rail is not 
quite so high in carbon as the track rails, and thus has a superior 
conductivity. The track itself is bonded and cross bonded for return. 

Contact with the third rail is made by shoes, of which each car 
carries four, or two on each side. These shoes are 31 ft. apart, so 
that the “toe” of the car has made forward contact before the “heel” 
has let go in the rear. At all farm and highway crossings 
the third rail is interrupted) and the circuit is maintained 
by cable carried under the roadway, so that while the car 
can make the straddle and keep in touch with its source of 
supply, the foot passenger or horse going over is exposed to no 
peril. Where breaks of this kind occur, the adjacent ends of the 
third rail are depressed, so that the shoe re-engages easily without 
any blow and slides smoothly into working position. The shoe is let 


The company has regular printed schedules for freight, express 
and passenger service, and sells passenger tickets at all stations im- 
portant enough to maintain agents. The single fare for the complete 
journey, either way, is 50 cents. No excursion rates have been made 
as yet, the idea being that the single fares are low enough. It is pos- 
sible, however, that round-trip rates for summer excursion will be 
made when the season comes around. As to freight rates, it may be 
noted that the rate for first-class freight between Hudson and the 
other terminal is 13 cents per 100 lbs. and 8 cents for sixth rate. These 
rates are supposed to be about the same as those of competing steam 
lines. In addition to freight business done on the road, the American 
Express Company operates its regular express service over the line, 
making two round trips per day. 

The construction for the company has all been carried out by the 
New England Engineering Company. The buildings include not 
only those named above, but fine car barns at Rensselaer and Hudson, 
as well as freight storage houses at the latter place. The present 
officers of the company are: C. H. Werner, president; L. B. Grant, 
secretary; A. M. Young, treasurer; C. M. Heminway, cashier, and 
M. J. Warner, purchasing agent. The general manager is Mr. 
Maurice Hoopes, with headquarters at Albany, and with him is asso- 
ciated Mr. M. E. Stark as superintendent and freight and passenger 
agent. We are indebted to the officials for many courtesies in inspect- 
ing their road. 
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Apple River Water Power Transmission. 





By WattTerR S. Morton, C.E. 


PPLE RIVER FALLS, in Wisconsin, 25 miles from St. Paul, 
Minn., has been well known locally for some time through 
the waterfall of about 25 ft. at this place, but its importance 

was not fully appreciated until it was visited by Mr. Robert N. King, 
of Dayton, Ohio, in the year 1898, who at once saw the feasibility of 
developing this valuable water power and transmitting it electrically 
to the city of St. Paul. He thereupon purchased the necessary prop- 
erty to control the power, and, in the summer of 1899, made a contract 
with the St. Croix Power Company, lessees of the St. Paul Gas Light 
Company, to take the river as he found it and to erect the necessary 
dam, flume, power-house, pole transmission line and install the elec- 
trical machinery and water turbines and turn the completed plant 
over ready for operation. This was done, and the plant is now in suc- 
cessful operation. 

In Fig. 1 are shown the dam after the completion of the head gates, 
and also the entrance to the wooden flume on the right of the dam. 
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of the power-house, showing the four 750-kw 800-volt 60-cycle 300 r. 
p. m. generators furnished by the General Electric Company. These 
generators are direct connected to the four pairs of 36-in. Victor tur- 
bines. The height of the ¢pill-way of the dam is 47 ft., which, added 
to the natural fall of the river from the dam to the power house, gives 
a total head of 82 ft. The dam was built of concrete with a masonry 
core, the rock for which was quarried near by. Portland cement was 
used throughout the entire work. 

The poles have a minimum length of 30 ft. with 8-in. tops, Western 
Union specifications, and are of Idaho cedar. Six No. 2 B. & S. copper 
wires are used in two three-wire circuits carried upon glass insulators. 
The transmission line is practically straight from the power-house 
at Apple River to the lightning arrester house in St. Paul, 
whence, for 3 miles, cables are used to convey the current to the sub- 
station in the heart of the city. The line is of the most substantial 
construction. The voltage of the generators is 800. This is stepped 
up by air-blast transformers to 25,000 volts and sent at this high volt- 
age over the transmission line to St. Paul at an approximate loss of 





FIG, I.—THE DAM. 


FIG. 2.—POWER HOUSE AND FEEDER PIPE. 


FIG. 3.—GENERAL VIEW. 
FIG. 4.—INTERIOR VIEW OF POWER HOUSI 


Tue AppLe RIveR WATER POWER PLANT. 


At the lower end of the flume is the steel penstock extending down the 
hill to the power house, where connection is made with each of the 
four sets of Victor turbines. An exterior view is given in Fig. 2 of 
the power house and the steel feeder pipe. The power-house is of 
brick and steel construction, on a base of concrete. A bird’s-eye view 
of the entire system is given by Fig. 3, which shows the dam, mill 
pond and the wooden flume now covered with earth, conveying the 
water from the dam to the steel forebay or basin, whence it is con- 
ducted down the steep hill to the power house by a steel feeder pipe 
12 ft. in diameter, connecting at the bottom with each of the four 
sets of Victor turbines, each set of wheels being controlled by a sepa- 
rate gate operated by an electric motor. Fig. 4 gives an interior view 





only 7% per cent. At the sub-station the voltage is stepped down by 
transformers. The plant has a rating of 4000 horse-power and can 
be overloaded 50 per cent. With a minimum flow, there is water suf- 
ficient to develop 2000 horse-power. Exacting tests of all machinery 
were made by the St. Croix Power Company with most satisfactory 
results. The plant is the most modern of its kind in the country and 
reflects great credit on the designers and builder. The entire plant 
was designed by the engineers of the Stilwell-Bierce & Smith-Vaile 
Company, of Dayton, Ohio, under the personal direction of Mr. King, 
Victor turbines being used. The electrical machinery was furnished 
by the General Electric-Company. Mr. Charles L. Fitch, of New 
York, was the resident engineer in charge. 
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Incandescent Lamp Development to the Year 1880—II. 





By Epwin W. HAMMER. 





BOULIGUINE, 1877. 


HE lamps of this inventor, a Russian officer, is a further modifi- 
T cation of the Lodyguine lamp, and is illustrated in Fig. 6, from 
Fontaine’s book. Like Konn, he realizes the short life of a car- 
bon burner, but instead of using five burners successively introduced 
into the circuit, he employs a single rod of considerable length, only a 
short section of which is rendered incandescent at a time. This car- 
bon rod is introduced into a metal sheath like the lead of a lead pencil 
into its wooden case, forming one line terminal ; a short section is ex- 
posed and its upper end makes contact with a block forming the other 
line terminal. Both top and bottom of this section are clamped be- 
tween movable jaws made of blocks of retort carbon actuated by an 
electromagnetic device (not shown in the drawing) ; counterweights 
keep the carbon pressed up as high as it will go. When the luminous 
section of carbon rod is burned out the carbon jaws open and the 
upper weighted pin pushes out the remains and the lower counter- 
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FIG. 7.—FARMER LAMP. 


FIG. 6.—LODYGUINE LAMP. 


weights push the long carbon rod up into position, when contact is 
again made and the jaws close once more. This “feeding” feature is 
one which a number of later experimenters used. The first lamp 
patent by Sawyer and Man showed this feature, but they did not use 
it until compelled by the frequency with which repairs to their car- 
bons had to be made. Regarding this lamp Fontaine says (p. 178): 

“We have several times tried this lamp, but we have never obtained 
good results. It includes too many moving parts, and the least ob- 
stacle prevents the play of the mechanism. However, we have ob- 
served that when by chance it works regularly, the contacts being 
better and less numerous than those of Konn’s lamp, it needs less in- 
tense currents for the production of a given light.” 

FONTAINE, 1877. 

Fontaine himself proposed a form of lamp having two carbons 
rigidly held, the second being electromagnetically switched into cir- 
cuit when the first burned out; so far as the records go, this lamp was 
never completed and never went beyond the stage of illustration in 
the first edition of his book. 

FARMER, 1859-1878. 

In Prescott’s “Electric Lighting’ (copyrighted, 1878; printed 
1879) appears a letter from Prof. Moses G. Farmer, descriptive ot 
his experiments with electric lighting. In this letter he says: 

“When we shall see the electric light distributed in our dwellings 
it may prove a source of pride to Salem (Mass.) to call to mind that 
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this boon met its first success in that city, where a parlor, in Pearl 
Street, was lighted every evening during the month of July, 1859, by 
the electric light, and was undoubtedly the first private dwelling 
house ever lighted by electricity. A galvanic battery furnished the 
electric current, which was conveyed by conducting wires to the 
mantelpiece of the parlor, where were located two electric lamps. 
Either lamp could be lighted at pleasure, or both at once, by simply 
turning a little button. The light was soft, mild, agreeable to the 
eye, and more delightful to read or sew by than any light ever seen 
before. It was discontinued, for the reason that the acids and zinc 
consumed in the battery made the light cost about four times as much 
as an equivalent amount of gaslight.” 

We are not informed as to the details of this 1859 lamp, further 
than that it was a platinum-wire lamp with “a combination of electro- 
magnets, rheostats and batteries” for maintaining the temperature ot 
the wire “quite near the melting point.” 

From this time until 1878, when he applied for-a patent for a car 
bon-burner lamp, he experimented with many metals and alloys, an:1 
with carbon, too. In his 1878 letter he unconsciously summarizes the 
difficulties all workers in this field had met, up to his time, when he 
says: “I found no difficulty in subdividing the current into as many 
branches as I pleased, and in maintaining as many lamps as I desired 
in each branch, provided I had at my control sufficient electromotive 
force and conductivity.” He thus shows that he could put as many 
lamps in series in One branch as he wished, and could have as many 
such multiple-series branches as he wished, provided he had enougn 
electromotive force and conductivity! There would have been little 
difficulty in subdivision with King of 1845 if enough conductivity had 
been provided, or if the copper mines and investors’ purses had held 
out in providing it! But success lay, not in providing conductivity, 
but in getting rid of the necessity for so much of it. 

Prof. Farmer’s patent was applied for Nov. 20, 1878, and issued 
March 25, 1879, as No. 213,643; the lamp it describes is shown in 
Fig. 7, reproduced from the patent. It was a plain glass globe, A, 
with the neck plugged by a rubber stopper, B; this stopper carried 
two spring terminals, DD’, having blocks of carbon, FF’, on their 
inner ends, a “stick,” “small pencil” or “thin bar” of carbon, H, being 
held by friction between these carbon blocks. Two tubes, / (only one 
of these is shown in Fig. 7), serve for the removal of the ordinary 
atmosphere as an artificial atmosphere of nitrogen or other inert gas 
is introduced. His Prescott letter says: “A vacuum is, perhaps, 
better, were it not for the difficulty of maintaining it.” But we know 
now, as Sawyer and Man knew in 1878 (see their patent, No. 205,144), 
that it would be impossible to maintain a joint with a rubber stopper 
even when the atmospheric pressure was replaced within the globe by 
a nitrogen pressure, as the alternate heating and cooling of the inert 
gas would vary its pressure and cause traveling of nitrogen out of 
the globe and oxygen into it, to the speedy destruction of the burner. 
Prof. Farmer, the peer in electrical knowledge of any of his con- 
temporaries, was but following in the footsteps of his predecessors, 
King, Roberts and Lodyguine. 

SAWYER AND MAN, 1878-9. 

Messrs. William E. Sawyer and Albon Man were other investi- 
gators seeking the attainment of the common goal, and that they 
failed to reach it is due to their following the footsteps of Lodyguine 
and Bouliguine rather than departing from the beaten paths and strik- 
ing out in a new direction. In this joint work Mr. Sawyer was the 
electrician and Mr. Man the capitalist, a person of large affairs, pro 
motor, and, incidentally, experimenter. 

Their experiments began at their first shop, 43 Centre Street, New 
York City, on March 6 or 7, 1878, and ended while occupying their 
third shop, 94 Walker Street, New York City, in March, 1879. While 
at Centre Street their only workman was Mr. Sawyer’s father, and 
after leaving there in May or June, 1878, they organized the Electro- 
Dynamic Light Company, to exploit their inventions. No further 
experimenting was done by them after leaving Centre Street until 
they entered the Walker Street shop in October, 1878, when they em- 
ployed a force of four men. On March 20, 1879, the directors of the 
company concluded to suspend business, and on April 26 the 
president reported the sale of their steam engine for $165, and 
other odds and ends of no further use to the company for $30.69, and 
that he had stored the remainder of the company’s property over his 


own office. Thus ended the experiments of Sawyer and Man. 


Let us now see what they had accomplished in their year’s work. 
It is crystallized in their several patents and is well indicated by 
Sawyer’s communications to the newspapers after the successful 
Menlo Park exhibition of the Edison lamp. 
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Their first patent is No. 205,144 of June 18, 1878, and the accom- 
panying Fig. 8 is taken from this patent. Like Bouliguine, Konn, 
Kosloff and Lodyguine, Sawyer and Man recognize the short life of 
their carbon pencil, and, like Bouliguine, they make their pencil com- 
paratively long and subject only a short portion to the energizing 
current at any one time; mechanism is proposed for feeding down 
the carbon pencil as the section E’ is consumed. As will be seen, 
their lamp structure is large and complicated, consisting of a two-part 
enclosing case capable of being taken apart, the feeding mechanism 
F G D, the disk C of refractory material to cut off the heat from 
the lower part of the globe, the carbon pencil E E’ and the spiral heat- 
radiating conductors J K, which are made hollow for purposes of ex- 
haustion and refilling with nitrogen gas. A lump of sodium, S, and 
one of potassium, FR, are introduced into the chamber to absorb any 
vestiges of oxygen or carbonic acid gas which may remain after ex- 
haustion and refilling. 

When we understand that the ends of the carbon pencil are simply 
held by friction in shallow craters in the carbon terminals D and in 





FIG. 8.—SAWYER AND MAN LAMP. 
the arm F, we will see that arcing at such terminals is bound to be 
present to a greater or less extent and soon destroy the contact and 
the usefulness of the lamp. The nitrogen atmosphere was to be used 
at approximately the pressure of outside air, the unfounded hope 
being that the external atmosphere would thus be permanently ex- 
cluded. It was found, however, that the alternate heating and cooling 
of the nitrogen gas varied its pressure and that the character of seal 
employed would not prevent a certain amount of nitrogen being 
forced out when the lamp was in use and a certain amount of atmos- 
pheric oxygen being admitted when the lamp was turned off and was 
permitted to cool. 

Their second lamp patent is No. 210,809, granted Dec. 10, 1878. 
and shows further improvements in the details of their lamp con- 
struction. This lamp differs from that of the earlier patent prin- 
cipally in the partial reduction in size of some of the parts and the 
shortening of the available length of the incandescing carbon pencil; 
instead of the carbon being downwardly pressed by a weighted arm, 
it is upwarly spring-pressed from below. 

The carbons for their lamps are described in their patent No. 
211,262, of Jan. 7, 1879, where they show that a pencil of carbon may 
be coated with a deposit of carbon of great density by the hydro 
carbon process, and that “carbon pencils may be cut from this deposit 
or the original pencil with its coating may be used in the lamps.” 
Sawyer’s book on “Lighting by Incandescence” says that the best 





ELECTRICAL WORLD ano ENGINEER. 


881 


carbons made by them and those employed in all their lamps which 
where exhibited, were formed wholly of this deposit, which was first 
coated upon a core of soft carbon, like willow carbon or artist's 
crayon, and the soft core afterwards removed. 

These short, thick pencils of hard and dense carbon were of very 
low resistance, and their system patents (Nos. 205,303, of June 25, 
1878; 210,152, of Nov. 19, 1878; 229,476, of June 29, 1880) indicate 
that the lamps were to be used in series or in multiple-series. The 
patent No. 210,152 states: “We have found that the internal resist - 
ance of a lamp such as that of Letters Patent No. 205, 144 is not far 
from six-tenths of an ohm.” 

On May 12, 1885, a patent was granted to Sawyer and Man, No. 
317,676, on an application filed Jan. 9, 1880, for a lamp having a 
burner made of fibrous carbon in an arched shape. Summarizing the 
opinion of the court in the McKeesport case upon this patent Judge 
Bradley says, in deciding against the claims of the inventors: 

“It seems to us they were following a wrong prinicple—the prin- 
ciple of small resistance in an incandescing conductor, and a strong 
current of electricity; and that the great discovery in the art was 
that of adopting high resistance in the conductor with a small illum- 
inating surface, and a corresponding diminution in the strength of 
the current. This was accomplished by Edison in his filamental 
thread-like conductors, rendered practicable by the perfection of the 
vacuum in the globe of the lamp.” 

Probably the best demonstration which has been made as to Sawyer 
and Man’s degree of advancement at the end of 1879 has been fur- 
nished by Sawyer himself. On Dec. 21, 1879, the New York Herald 
published an account of an exhibition of the Edison lamp at the 
Menlo Park laboratory, and the same day Sawyer wrote a letter to 
the New York Sun which was published by that paper in the follow- 
ing day’s issue. He speaks of Edison’s work as follows: 

“He is going over the same ground that Bouliguine, Lodyguine, 
Kosleff, Konn, Starr, King, myself and others have traversed—first, 
iron; second, platinum; third, carbon in different shapes. And Edi- 
son has failed, in my opinion. To show that I mean what I say, i 
deny every one of his allegations made at the Saratoga convention ot 
the American Society for the Advancement of Science, and, specifi- 
cally, I challenge him: 

“First. To maintain a vacuum in his lamps. 

“Second. To run his carbonized paper lamp three hours. (In prac- 
tice, in a perfect vacuum, it will last twenty minutes.) 

“Third. To consolidate platinum by heating electrically in the 
Sprengel vacuum, as he claims. 

“Fourth. To prove that his dynamo-electric machine develops not 
go, but even 49 per cent of the foot-pounds applied to it. 

“Fifth. To show that he can obtain a light of 25 candles from plati- 
num with less than 3 horse-power. 

“Sixth. To show that platinum or iridium will not disintegrate in 
twenty hours’ actual running. 

“Seventh. To prove that with his carbonized-paper lamp he can 
obtain two lights of 10 candles each per horse-power. 

“Eighth. To show that the effect of the oxide of magnesium is to 
harden his wire, and make it more refractory. 

“And I further allege that all Mr. Edison’s statements are erron- 
eous, and I offer $100 as a prize for him to prove each of the above 
eight allegations. Let him run one of his lamps three hours and the 
public will be satisfied that I am correct.” 


J. W. SWAN, 1878-9. 


This English experimenter exhibited to the Newcastle-upon-Tyne 
Chemical Society, on Dec. 19, 1878, an electric lamp operated at in- 
candescence. This lamp was, in the language of Lord Justice Fry in 
the suit against Woodhouse and Rawson upon the Edison filament 
patent, on appeal: 

“A lamp constructed entirely of glass, containing, in vacuo, platina 
leading wires hermetically sealed into the glass, between which wires 
was suspended a rod or pencil of carbon, slender, but not so slender 
as to be described as a filament. This produced incandescent light 
for awhile, and then the carbon rod bent or bulged downward in con- 
sequence, as it appears, of the electromotive force being too great 
for the cylinder of carbon, and the inner side of the glass was lined 
with a sooty deposit which, on examination, proved to consist of 
platinum, carbon and iron. On Feb. 3, 1879, Mr. Swan, in the course 
of a lecture to the Literary and Philosophical Society of Newcastle, 
exhibited a second lamp of the same construction which gave out a 
very considerable incandescent light for some twenty minutes. It 


has been on exhibit in this case, and appears, like the first lamp, to 
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have become to some extent coated on the inner surface with a dark 
deposit. On March 2, 1879, Mr. Swan again described his lamp to a 
Gateshead audience, but it does not appear that he exhibited it, and 
from that time it has, so far as this case is concerned, disappeared 
from history, and this disappearance is, we think, cogent evidence 
that Swan’s lamp as it was exhibited was not a practical success, 
that Swan could not do what Edison did, and that the difference be- 
tween a carbon rod and a carbon filament was the difference between 
failure and success.” 

On Oct. 20, 1880, Mr. Swan delivered another lecture before the 
Philosophical Society of Newcastle (see Filament Record, Vol. V, p. 
3834) ; this was nine months after the publication of the Edison lamp 
patent, and although the lamps shown by Swan were much better 
than those exhibited by him a couple of years earlier, his lecture 
shows that he still clung to the idea that a short and comparatively 
thick burner of low resistance was necessary to a successful sub- 
division of the electric light and that series lighting was the onlv 
practical method of distribution. After describing what he con- 
ceives to be the Edison multiple-arc method, he points out that the 
Edison lamp is to have a high resistance—much higher than he be- 
lieves is safe in an incandescent burner, and that “a filament of car- 
bon in its best state for incandescent lamps, as thin as it is safe to use 
in a lamp, and of a length sufficient to give a light equal, say, to one 
burner, or ten standard candles (a unit of light which I think we 
must not go beyond in planning an extensive system of town light- 
ing) will not offer so high a resistance as that which Mr. Edison has 
made the basis of his scheme of distribution.” 

He thought the difficulties of distribution could be surmounted in 
this way: “Instead of grouping the lamps as Mr. Edison proposes, 
each lamp being, as it were, a loop or bridge between two mains, J 
propose to string them in series, 10, 50 or perhaps 100 lamps being 
all interposed in one and the same line. In this way every lamp 
would add to the resistance of the line, instead of, as in Mr. Edison’s 
plan, diminishing its resistance. The waste of energy in the con- 
ducting wire would thus be avoided. * * * There is no way of 
escape that I know of from this dilemma, viz., that either we must 
make our unit of light larger than necessary for a very great many 
purposes, and so give up the idea of extensive division and extensive 
distribution, or, in order to gain these points, we must group the 
lamps in the manner I have proposed.” 

This conception of a distribution scheme followed naturally from 
Swan’s understanding of the proper solution for the “subdivision of 
the electric light,” at the time of this 1880 lecture. He says: 

“There is, practically, no loss in dividing the electric light pro- 
duced by this means. Faraday has stated the law of the case some- 
what in these words: ‘An electric current which will heat one inch of 
wire white-hot, will also heat to the same temperature 100 inches, or 
an infinite length of the same wire. There is no question of the 
truth of this. * * * If you have an electromotive force sufficient 
to drive such a current through 100 inches of my carbon filament as 
will render it incandescent, you may either have the 100 inches in one 
continuous length all in one lamp, or you may cut up the 100 inches into 
100 pieces and place each piece in a separate lamp, and the 100 lamps 
in 100 different places, without any difference in the aggregate amount 
of light from the one undivided light and from the 100 separate 
lights. You may even contemplate on this principle the economical 
production of an electric light as small as a rush light.” 


— 2 


Prosperity Fires. 





A new reason has been advanced for fires as follows: “The boom in 
trade has the effect of making people careless. In mills and fac- 
tories, where they used to have plenty of time to look after the boil- 
ers, things are going at such a rate that they have to employ both day 
and night shifts, with the result that there is no time at which the 
plant can be carefully inspected. It is the same with dynamos and 
electric wires. In places where, when business was duller, the man- 
agement was a marvel of neatness, combustible waste is now allowed 
to accumulate, because the rooms cannot be emptied for proper 
cleaning. The consequence of all this is a record for fires, explosions 
and smashes which was never dreamed of in the qtiiet days before 
the boom. If we were getting our proportional share of the profits 
of the good times, we should not complain of the war tax, but, under 
the circumstances, with out assessments of damages on the increase 
at a pace about corresponding with the increase of general prosperity, 
every stamp we stick upon a policy is a burden.” 
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Elements of Illumination—XVI. 





By Dr. Louis BELL. 


T the present time the mainstay of electric illumination is the 

A incandescent lamp in which a filament of high resistance 

material is brought to vivid incandescence by the passage of 

the electric current. To prevent the rapid oxidation of the filament 

at the high temperature employed, the filament is mounted in an ex- 

hausted glass globe, forming the familiar incandescent lamp of com- 
merce. 

The first attempts at incandescent lamps were made with loops or 
spirals of platinum wire heated by the electric current, either in the 
air or in vacuo, but the results were highly unsatisfactory, since 
in the open air the wire soon began to disintegrate, and even in the 
absence of air its life was short. Moreover, the metal itself being 
produced in very limited quantities, was expensive at best, and rose 
very rapidly in price under a small increase of demand, and having a 
fairly low electrical resistance, the wire used had either to be very 
thin, which made it extremely fragile, or long, which greatly in- 
creased its cost. Following platinum came carbon in the form of 
slender pencils mount- 
ed in vacuo. These, 
however, were of so 
low resistance that the 
current required to 
heat them was too 
great to allow of con- 
venient distribution. 
To get a _ practical 
lamp it was necessary 
to use a filament of 
really high resistance, 
which must yet be 
strong enough to keep 
down the cost of re- 
placements. 

Without going into 
the details of the 
many experiments on 
incandescent lamps, it 
is sufficient to say 
that after much labor 
the problem of get- 
ting a fairly workable 
filament was solved 
through the persistent 
efforts of Edison, 
Swan, Maxim, Wes- 
ton and others about 
twenty years ago, the 
modern art dating 
from about 1879. All 
the modern carbons 
were based on the car- 
bonization out of con- 
tact with air of thin 
filaments of cellulose, 
the essential constitu- 
ent of woody fibre. The early work was in the direction of carboniz- 
ing thread in some form, or even paper, but Edison, after an enor- 
mous amount of experimenting, settled upon bamboo fibre as the 
most uniform and enduring material, and the Edison lamp came to 
the front commercially. 

In point of fact, it soon became evident that art could produce a far 
inore uniform carbon filament than nature has provided, so that ot 
late years bamboo, thread, paper and the rest have been abandoned, 
and all modern filaments are made from soluble cellulose squirted 
into threads, hardened, carbonized and “treated.” 

Fig. 1 shows a typical modern incandescent lamp. It consists 
essentially of four parts; the base adapted to carry the lamp in its 
socket, the bulb, the filament, and the filament mounting, which in- 
cludes the leading-in wires. In its original form the bulb has an 
opening at each end, one at the base end through which the filament 
and its mounting are put in place, and another in the form of a nar- 
row tube a few inches long, which when sealed off produces the tip 
at the end of the bulb. 





FIG, I,-—TYPICAL INCANDESCENT LAMP. 
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The filament is made in slightly different ways in different fac- 
tories, and the exact details of the process, constantly subject to 
slight improvements, are unnecessary here to be described. Sub- 
stantially it is as follows: The basis of operations is the purest cellu- 
lose convenient to obtain, filter paper and the finest absorbent cotton 
being common starting points. The material is pulped, as in paper 
making, dissolved in some suitable substance, zinc chloride solution 
being one of those used, evaporated to about the consistency of thick 
molasses and then squirted under air pressure into fine thread which 
is received in an alcohol bath to harden it. Thus squirted through a 
die the filament is of very uniform constitution and size, and after 
carbonization out of contact with air it forms a carbon thread that is 
wonderfully flexible and strong. But even so, there is not yet a per- 
fectly uniform filament, and the carbon is not dense and homogeneous 
enough to stand protracted incandescence. On passage of current 
portions of the filament may show uneven resistance so as to be dull, 
or if of too high resistance to get too hot and burn off. It is hard. 
too, to get a durable filament of the somewhat porous carbon ob- 
tained in the way described. In making up the filaments they are 
therefore subjected prior to being sealed into the lamp to what is 
known as the flashing process. This has a twofold object, to build up 
the filament with dense carbon, and to correct any lack of uniformity 
which may exist. The latter purpose is far less important to th« 
squirted filaments than to the old filaments of bamboo fibre or thread. 
but the former is important in securing a uniform product. The 
filaments are mounted and then are gradually brought to vivid incan- 
descence in an atmosphere of hydrocarbon vapor, produced from 
gasoline or the like. The heated surface decomposes the vapor and 
the carbon is deposited upon the filament in the form of a smooth un: 
form dense coating almost as dense as graphite, and a considerably 
better conductor than the original filament. If, as in the old bambou 
filaments, there are any spots of poorer conductivity or smaller cross 
section, these become hot first and are built up toward uniformity as 
the current is gradually raised, so that the filament is automatically 
made uniform. The flashing process is actually quick, the graduai 
rise of current being really measured by seconds. With the squirte:| 
filaments now used the main value of the flashing process is to enabl< 
the conductivity of the filament to be quite accurately regulated, at 
the same time giving it a firm, hard coating of carbon that great], 
increases its durability. The finished filaments are strong and elastic. 
generally a fine steely-gray in color, with a polished surface, and for 
lamps of ordinary candle-power and voltage vary from 6 to 12 ins. in 
length, with a diameter of 5 to 10 one-thousands of an inch. 

The filaments are joined near the base of the lamp to two short 
bits of small platinum wire which are sealed through one end of a 
short piece of glass tube. Sometimes these platinum leading-in wires 
are fastened directly to the ends of the filament and sometimes to an 
intermediary terminal of copper wire attached to the filament. Within 
the tube the platinum wires are welded to the copper leads which pass 
down the mounting tube and are attached to the base. The filamenc 
itself is cemented to its copper or platinum wires by means of a little 
drop of carbon paste. No effective substitute for platinum in sealing 
through the glass has yet been found, although many have been tried. 
Platinum and glass have very nearly the same coefficient of expansion 
with heat, so that the seal remains tight at all temperatures without 
breaking away. It is possible to find alloys with nearly this coeffi- 
cient, but they have generally proved unsatisfactory either me- 
chanically or electrically, so that the line of improvement has mainly 
been in the direction of making a very short seal with platinum wires. 
The filament thus mounted is secured in the bulb by sealing the base 
of the mounting tube or lamp stem into the base of the bulb. This 
leaves the bulb closed except for the exhaustion tube at its tip. 

The next step is the exhaustion of the bulb. This used to be done 
almost entirely by mercury pumps, and great pains was taken to se- 
cure a very high degree of exhaustion. It was soon found that there 
was such a thing as too high exhaustion, but the degree found to be 
commercially desirable is still beyond the capabilities of mechanical 
air pumps, at least for regular and uniform commercial practice, al- 
though they have been sometimes successfully used. At the present 
time the slow though effective mercury pump is being to a very large 
extent superseded by the Malignani process or modifications thereot 
The bulbs are rapidly exhausted by mechanical air pumps, and when 
these have reached the convenient limit of their action the residual 
oxygen is chemically absorbed by the gas produced by the vaporiza- 
tion of a small quantity of a solution previously placed in a tubulaire 
connected with the exhaustion tube. The exact nature of the alco- 
holic solution used is at the present time a trade secret, but phos- 
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phorus and iodine are said to be the basis of its composition. The 
process is cheap, rapid and effective, and with a little practice the 
operator can produce exhaustion that is almost absolutely uniform 

Whatever be the method of exhaustion, during its later stages 
current is put on the filaments both to heat them and thus drive out 
the occluded gases and to serve as an index of the exhaustion 
When exhaustion is complete the leading-in tube is quickly sealed 
off, and the lamp is done, save for cementing on the base and at- 
taching it to the leads that come from the seal. After this the lamps 
are sorted, tested and made ready for the market. 

The shape of the filament in the lamp was originally a simple U, 
later often modified to a U with a quarter-twist so that the plane of 
the loop at the top was 90 degs. from its plane at the base. As the 
voltage of distribution has steadily crept upwards from 100 to 110, 
120, 140 and even 250 volts, it has been necessary either to increase the 
specific resistance of the filament, to decrease its diameter or to in 
crease its length in order to get the necessary resistance to keep the 
total energy down to the desired point; likewise the temperature of 
the filament. 

But the modern flashed filament cannot be greatly increased in 
specific resistance without impairing its stability, so the filaments 
have been growing stead- 
ily finer and longer. At 
present their form is va- 
rious, according to the 
judgment of the maker in 
stowing away the neces- 
sary amount of filament. 
One very common form 
is that of Fig. 1, where 
the filament has a single 
long convolution  an- 
chored to the base at its 
middle point for mechan- 
ical steadiness. Some- 
times there are two con- 
volutions, or even more, 
and sometimes there is 
merely a reduplication of 
the old-fashioned sim- 
ple loop, as in Fig. 2. 
The section of the fila- 
ments is now always cir- 
cular, although in the 
early lamps they were 
sometimes rectangular or 
square. 

There has been a con- 
siderable fog of mystery 
about incandescent lamp 
practice for commercial 
reasons, but the general 
facts are very firmly established and by no means complicated, and a 
little consideration of them will clear up much of the haze. To begin 
with, it is not difficult to make a good filament, but it takes much skill 
and practice to produce one that shall be uniformly good in quantity. 
The quality of the lamps as to durability and other essentials de- 
pends very largely on the care and conscientiousness of the maker in 
sorting and rating his product. It is practically impossible, for ex- 
ample, to make, say, 10,000 filaments, all of which shall give 15 to 17 
horizontal candle-power at a particular voltage, say, 110. With great 
skill in manufacture, half or rather more will fall within these limits, 
the rest requiring anywhere between 100 and 120 volts to give that 
candle-power. Only a few will reach these extremes, the rest being 
clustered more or less closely around the central point. The value of 
the lamps as sold depends largely on what is done with the varying 
ones and how carefully they are sorted and rated. If the lamps de- 
manded on the market were all of 110 volts, then there would be a 
large by-product which would either have to be thrown away, sold 
for odd lamps of uncertain properties or slipped into lots of lamps on 
the quiet. But some companies use lamps of 108 or I12, or some 
neighboring voltage, and part of the product is exactly fitted to their 
needs, and so forth, there being involved only some slight difference 
in efficiency, not great if similar lamps from other lots are con- 
scientiously rated with them. 

The basal facts in incandescent lamp practice are two: First, the 
efficiency, i. e., the ratio of energy consumed to light given per unit 





FIG. 2.—LAMP WITH DOUBLE FILAMENT. 
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of surface depends on the temperature to which the filament is car- 
ried; second, the total light given is directly proportional to the fila- 
ment surface which radiates this light. The specific radiating power 
of modern carbon filaments is substantially the same, so that if one 
has two filaments of the same surface brought to the same tempera- 
ture of incandescence they will work at substantially the same effi- 
ciency and give substantially the same amount of light. And if a fila- 
ment of certain. surface be brought to a certain temperature it will 
give a certain total amount of light, utterly irrespective of the form 
in which the filament is disposed. Change of the form of the filament 
will produce changes in the distribution of the light in different direc- 
tions around the lamp, but will not in the least change the total 
luminous radiation. Much of the misunderstandings current is due 
to neglect of this simple fact. The nominal candle-power of the lamp 
depends upon a pure convention as to the direction and manner in 
which the light shall be measured in rating the lamp, and makers 
have often sought to beat the game by disposing the filament so as to 
exaggerate the radiation in the conventional direction of measure- 


ment. 





The Induction Motor—VI. 


By B. A. BEHREND. 


THE SINGLE-PHASE MOTOR. 


HE simplified and improved transformer diagram which has 
stood us in good stead in understanding the phenomena in 
polyphase motors, will serve our purpose equally well in the 

treatment of the single-phase motor. The method here employed* 
is based upon the well-known theorem first made prominent by the 
late Galileo Ferraris and André Blondel, that an oscillating magnetic 
field can, in all its effects, be replaced by two revolving fields, the 
amplitude of each of which is equal to half the amplitude of the 
oscillating field; the two fields revolve in opposite directions at a 
frequency equal to that of the oscillating alternating field. 

An armature revolving at a speed of ~, in an oscillating magnetic 
field of the frequency ~,, has relative to the one magnetic field, 
which we will call J, a slip of ~; — ~,., relative to the other, //, a 
slip of ~,; + ~». 

Let us now consider the field JJ. At the immense slip of ~, + ~2 
the secondary ampere-turns act almost exactly in an opposite direc- 
tion to the primary ampere-turns; they thus neutralize each other, 
leaving only a small field—the vector of which coincides with the 
vectors of the primary and secondary ampere-turns—just large 
enough to balance the voltage which drives the magnetizing current 
through the field-coils. 

We have dissolved the amplitude of the impressed alternating cur- 
rent flowing through the primary into two components of half the 
aimplitude revolving in opposite directions. This is equivalent to 
having two polyphase motors, the field-coils of which are coupled in 
series, but in such a manner that an observer looking at the fields in 
the direction of the axes of the rotors, would call the one revolving 
clockwise, the other counter-clockwise. The armatures of both mo- 
tors are rigidly connected.+ The field 7 would then try to turn the 
armatures in a clock-wise direction, while the field //, if left to itself, 
would try to turn them in a counter-clockwise direction. The motor 
I would take the larger share of the voltage, since we have seen that 
the reactance of a polyphase motor is great for a small slip, and small 
for a great slip. Hence, the voltage which is necessary to drive the 
current that comes from motor /, through motor //, is small in com- 
parison with that consumed by motor J. 

In order, then, to draw a diagram of the single-phase motor we 
should have to find out by trying how the voltage is distributed be- 
tween the two motors. This is a very wearisome procedure. We ar- 
rive at a sufficiently accurate and simple solution if we remember 
that the resultant magnetic field in motor // will always, with very 
little inaccuracy, coincide with the impressed magnetic field of mo- 
tor J. But this means nothing else than that the effect of motor // may 
be taken into account by considering it as an apparent increase of the 
primary leakage field of motor /. 

According to the above considerations it is clear that currents will 
be induced by the field // in the armature, even if running almost 


synchronously. Synchronism, of course, can never be reached by the 


“See the author’s article on “Asynchronous Alternating-Current Motors,’ in 
the Elektrotechnische Zeitschrift, Berlin, March 25, 1897. 


tThe author is indebted for this helpful comparison to a conversation with Mr. 
Herrmann Cahen in 1895. 
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armature unless an external force is applied to its shaft. These ar- 
mature currents react upon the primary and must, obviously, about 
double the magnetizing current; in other words, the single-phase 
motor running idle, takes a current about twice as large as the mag- 
netizing current. The accurate relation between magnetizing cur- 
rent and “idle current” depends upon the leakage factor, and can be 
calculated as follows. Each of the motors J and J/ receives one-half 


9, . 
the idle current io. < is the magnetizing current in motor /, and the 


voltage necessary to drive this current through the field coils of 


, ; do 
motor J is proportional to-- . 


The magnetizing current of motor //, running at a slip of 2 ~ 
may be called zu, then we have for the magnetizing current of the 


single-phase motor : 


im = -+- Zin 
m 2 
For zi, we have 
Siu = (% im) ©, 
hence 
; a ; 
lm > +- 195 — lmo 
; : I-- 20 
im (1 +60) = % . > 
7, 7 I1+260 
(er SS 
i 24-20 
For o = 0, that is, for a motor without leakage, we have: 
Zz, I 
nd eee 
& 2 


For « = 0.05 we have 


—— = 0.525 
Fig. 28 shows the diagram resulting from these considerations. 
OA is the idle current. 
OB is the magnetizing current. 
The point C bisects O A. B’ lies upon the semi-circle B B’G, G 
being the centre of the semi-circle BL, OB + BL being equal to 
o. B’ divides the total primary current O 4’ in the ratio of 


OB a 1+206 
Va $245" 


hence the locus of A’ is the semi-circle A A’ L. 


THE CURRENTS IN THE ARMATURE. 
The current in the armature of the single-phase current motor is 


I 
equal to the vector sum of the secondary currents os B B and 
1 
I I j 
— . A’ B’ of the two polyphase motors, hence equal to e. A’ B. 
Vy 1 
A glance at Fig. 28 shows us that only one-half of the energy dissi- 
pated in the armature can be utilized for the production of the torque. 





FIG. 28. 


We see, namely, that at all loads the secondary currents represented by 
A’ B’ and B’ B remain very nearly equal, and as only motor J is do- 
ing useful work, the armature currents in motor // represent a loss 
almost exactly equal to the loss in the armature of the working motor 
I. The slip in a single-phase motor indicates, therefore, only one- 
half of the energy dissipated in the armature, hence the loss in the 
armature of a single-phase motor is twice as large as that in a poly- 
phase motor, provided the slip be equal in the two motors. 
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Torque.—The torque can be calculated as follows: Suppose the 
armature is wound in three phases, each having the resistance 7»- 
The output of the motor is then: 


P= 4%, .cos¢—i,*.r1—3%,°r, 


whence follows 


SWees weds 61.6 Dnkg = - Pwatts, 


oe 
in which equation Dmég is the torque in m.4g., and # the number 
of north or south poles. 
The following reasoning yields a value for ~, 


We have for motor /, 


, 2 , 
9.81 sD (a, )= 3%" - 2 


— Wy 


and for motor JI, 
9.81 . Du(o, + o,) = 3 4°: ey 


in which equations «, is the angular velocity of the revolving field, 


“, that of the armature. 


Hence, 
9.81 (a — Dir) OG = 3.47 Fx = ; 
1 
. : 
or 
», \2 
34° = Proatts ((%*) ') 
~ > "2 
ae 
(15) $066.0 Fe COS wS 008 0 O Os wo 3 ee m= Pwatts ((=) ‘) 


To illustrate: Let us assume ~, = 50, and ~, = 45; then we 


have 
z 2 a P. ( 50 ) ) 
3 2 2 watts 15 . 


= 0.23 Pwatts 


In words, if the slip is 10 per cent, the loss of energy in the arma: 
ture amounts to 20 per cent. 

It is instructive to compare with (14) the formula (7) for the 
polyphase motor, which reads after some transformations, 


~. ( ~1 :) 
as ge 

This is in words that the slip in per cent is equal to the armature 
loss in per cent, setting P + 31.’ 72 equal to 100. 


RECN hieie sie baat aed 3 do ° He = Pepatts + 


Ratio of Transformation.—We shall see that it is not advisable to cov- 
er the whole circumference of the field with windings. In general, it 
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FIG. 20. 


will be advantageous to wind but two-thirds of it. The ratio of trans- 
formation in this case is not equal to the quotient of the number of 
conductors in the field divided by the number of conductors in the 
armature. With sufficient accuracy we may consider the ratio of trans- 
formation to be equal to the number of active conductors in the field 
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divided by only five-sixths of the total number of active conductors 
in the armature. 
EXPERIMENTAL CORROBORATION, 


The data given in the following table, and graphically represented in 
the polar diagram, Fig. 29, belong to a 10-hp, single-phase current 
motor for 110 volts, 50 ~, and 1500 r. p. m. The number of conduct- 
ors in the field was 120; the number of conductors in the armature 
was 312. The resistance of the field was 0.015 ohm; of each of the 
three phases of the armature, 0.08 ohm. 


TESTS OF 10-HP MOTOR. 


| ~ ° | e 

| : & $ of o 

| & 2 ve 2 25 ae 4 = i 

, J : o- ae 2s £3 % a2 

| = » & aC a & Sa | ss B §3 

| a fa a <q | «a< | Bs a) wy a Ee 

o | 51.5 100 29 °o 900 o|o 0.283 

1553 SI. ee | 51.5 és 1700 ojo 0.30 

| 1579 52. | as | 54 2250 700 | 0.31 0.379 

| 1§72 52.4 ae 58 | 3300 1770 | 0.536 | 0.518 

1554 52.4 ‘ | 90 8100 6300 | 0.778 | 0.82 
1547 51.4 a | 412 21 10,500 8100 | 0.77 0.85 

| 1525 51.5 1.30 | 138 | 2 13,500 10,600 | 0.785 | 0.89 

| 1517 50.8 0.52 | 150 | 31 | 14,700 11,400 0-778 0.8 

| 1483 50.2 1.80 169 | 35 | 16,500 | 13,000 | 0.78 0.888 

|} 1430 | 48.8 2.40 200 ve 19,400 | 14,860 0.765 0.882 

| 1460 | 49.9 | 2.66 245 «(| 55 | 23,500 | 16,830 | 0.71 0.873 





It is instructive to calculate the armature loss in watts for the 
greatest load. We find this to be 55°. 0.24 = 730 watts, corresponding 
according to (15), toa slip of'2.1 per cent. The discrepancy between 
this and the measured value of 2.66 per cent is doubtless mainly due 
to the difficulty in measuring a small slip. 


CALCULATION OF THE INDUCTANCE OF THE SINGLE-PHASE MOTOR. 


We must now turn to the calculation of the counter e. m. f. in- 
duced by the oscillating field upon itself. We shall consider two 
cases, viz., first, the case in which the field-coil is spread over two- 
thirds of the pole-pitch; secondly, the case in which the field-coil 
covers the whole pole-pitch. 

First—We saw in the second chapter of this article that the e. m. f. 
induced by a field N in a coil of the width b is two-thirds as large 
as the e. m. f. which would be induced by the same field in a coil 
which is not distributed but lodged in only one groove. For the lat- 
ter case we have, 


e= 2.22 ~.2.WN. 10° volts. 


Fig. 30 shows the shape of the field for a coil the width of which 
is equal to two-thirds of the pole-pitch. We call the number of ac- 
tive conductors per pole n, then we have for the induction in the air- 
gap: id 
R Ms tes V2 

ee es 


In this formula zm» is the effective value of the magnetizing cur- 





FIG, 30. 


rent, while /\ is the air-gap. If b is the width of the iron of the 
motor in cm, ¢ the pole-pitch, then we have, 


‘6. SiG er eee ere ae Vv = De Es ae 


Instead of a coefficient of 2.22 we get, as will easily be seen, a co- 
efficient of 1.85; therefore, we have the formula: 


C= 1.85 ee eB N . 10° 


Secondly—Fig. 31 shows this case. For the induction formula 


(16) holds good. 





886 ELECTRICAL 


The number of lines of induction is equal to 


as may be seen at a glance. 
For the e. m. f. we have: 


It will readily be seen from these formule that it is not advantage- 
ous to use a coil spread over the whole pole-pitch. 


FIG. 31. 


We can now proceed to study the qualities of the single-phase 
motor in detail; to this purpose we shall devote the next article, 
taking the iron frame of the three-phase motor designed in article 
V, and winding it as a single-phase current motor. 


— —— 


Ritchie’s Telautograph. 


The accompanying cuts illustrate a new type of writing telegraph, 
the invention of Mr. Foster Ritchie, of London, England. Fig. 4 
illustrates the principles upon which the instrument is based. The 


FIG, I.—-GENERAL VIEW OF INSTRU MENT. 


pen is fixed at the extremities of two links, A and B, which are fixed 
to the arms of two otherwise independent rheostats, C and D. Each 
of these is connected through the battery to one of the two lines and 
has a total resistance of 7000 ohms, divided in 496 steps. One of these 
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rheostats is shown by the side of the instrument in Fig. 5. Thus 


currents, varying in magnitude with the position of the pencil, are 
sent along the two lines which connect the sending and receiving in- 
strument. The receiving part of the instrument consists of two large 


FIG. 2.—INSTRUMENT WITH COVER REMOVED. 


d’Arsonval galvanometer movements, with strong controlling springs 
to ensure constancy. The spindles on which the moving coils are 
fixed are connected to a link motion corresponding to that of the 
transmitter part of the instrument, and move a pen along a similar 
piece of paper. 


FIG. 3.—INSTRUMENT WITH COVER AND PAPER REMOVED. 


Coming now to construction details, as seen in Fig. 5, a battery is 
placed at each end of the line, these two batteries being normally in 
opposition. Before starting to write, the operator takes up the pen- 
cil, seen in the general views of the instrument, Figs. 1, 2 and 3. and, 
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with the point of it, pushes back a lever at the left of the lower or 
transmitter part. This works a mechanical grip, which clutches the 
paper and moves it forward about % in., and at the same time oper- 
ates a switch reversing the home battery, cuts off the receiving part 
of the home instrument, and connects up the transmitting portion. A 
further movement of this lever momentarily opens up the circuit of 
the home battery, the reason for which will be explained presently. 
The paper is 5 ins. wide, and a length of about 2 ins. is exposed at 
one time. During the motions of the pencil on the paper, currents 
varying in strength are sent along the lines F and G, returning in each 
case by the earth. 

The lower part of Fig. 5 represents the transmitting part of the 
home station, and the upper part the receiving part of the distant sta- 
tion, but the complete instrument in each case is made up of a trans- 
mitter and a receiver. H and K are the coils of the d’Arsonval gal- 
vanometer movements, these movements being also seen distinctly in 
Figs. 2 and 3. The coils have about 600 turns of silk-covered wire 
impregnated with shellac varnish, and only the coil revolves, the 
cylindrical piece of iron at its centre being fixed. The magnets are 
electromagnets excited by the local battery. An interesting feature 
of the instrument is that, instead of extreme delicacy being attempted 
in the construction of these movements, the reverse is the case. 
Twenty-four-volt secondary batteries are employed at each end of 
the line, and the rheostat naturally forms the greater part of the re- 
sistance in the circuit, so that fairly strong currents, telegraphically 
speaking, flow through the coils. Added to this that the magnets of 
the d’Arsonval system are highly magnetized, it is seen that consid- 
erable mechanical forces come into play, so that the controlling spring 
attached to the moving coil is strong, and, as a matter of fact, so 
strong that the spindle of the moving coil is merely held between cen- 
tres, jewels being unnecessary. Thus the motion of the coil is de- 
cisive and dead-beat, and, moreover, adjustment is easy and the whole 
mechanism is substantial. 

After traversing the moving coil on its way to the distant battery, 
the current passes on either side through a relay E’ and E. These 





FIG. 4.—ILLUSTRATING GENERAL PRINCIPLES OF INSTRUMENT. 


relays are so adjusted that the weakest current (sent when the pencil 
is at the top left-hand corner of the paper) just suffices to cause their 
armatures to be attracted. When the current is momentarily inter- 
rupted by moving the paper-shifting and starting lever, the relay E’ 
drops back. This causes the current normally flowing through the 
paper-shifting magnets P to be momentarily interrupated, and the 
release and re-attraction of the armature of P actuates the grip which 
moves on the paper. The details of this paper-shifter are shown in 
Fig. 6, which is more or less self-explanatory. The whole frame Z 
rocks backward and forward when the current through the coils is 
interrupted and remade. L and M are merely stops. The relay E is 
for the purpose of signalling. A press-key on ore side of the trans- 
mitter (not shown in the diagram Fig. 5) on being depressed breaks 
line F and puts line G to earth. This causes the relay E’ to release 
its armature and the relay E to make a contact at O, so that the local 
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circuit of the bell N is closed and the bell rings. It should be men- 
tioned that to avoid a multiplicity of lines in Fig. 5 all the wires lead- 
ing to the battery are not shown, but some are broken off and + or — 
marked against them. 

By means of an ingenious device, no characters are written on the 
paper at the distant station unless the pencil is actually pressing on 
the paper at the transmitting end. Motions of the pencil are trans- 
mitted to the pen, but the latter does not touch the paper until the 
pencil does. Normally the “pen-lifting” magnet Q is excited by the 
local circuit, the armature of the relay R being against the left-hand 
stop. This magnet Q raises the pen from the paper by slightly mov- 
ing the cross-bar S in a horizontal direction away from the vertical 
paper. When, however, the pencil presses upon the platen on which 
the paper is stretched, it puts the battery in contact with the screw 


Earth 





+ 
¢ 


Earth 


FIG. 5.—-DIAGRAM OF CONNECTIONS. 


T, which closes the primary circuit of a small induction coil J whose 
hammer vibrates. Thus a vibratory secondary current is transmitted 
to line G through the condenser U, and passes to the receiving end, 
through the condenser V, and energizes the relay R. This breaks 
the local circuit of the magnet Q and allows the pen to fall back on 
the paper. The vibratory current returns to the line F, and not by 
earth, so that it does not affect neighboring telephone circuits. The 
circuit KEE’H has fairly high self-induction, and the relays E’ and 
E are not influenced. It is also noticed that the local current reaches 
Q through the secondary contacts of the relay E’ as well as of the 
relay R, so that when the apparatus is not in use and no current is 
flowing through E, no current is being wasted in the pen-lifting mag- 
net. The same applies to the magnet P. 

On finishing his message, and before laying down his pencil, the 
operator must press down, with the point of the pencil, a small plunger 
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key on the left of the instrument to reverse the home battery so that 
it opposes the distant one, and to connect up the receiver to line in- 
stead of the transmitter. This switch is not shown in the diagram. 
The action of depressing this plunger also opens a local bell circuit, 
which is, moreover, opened at another contact so long as the oper- 
ator’s arm is resting on the desk. If, therefore, he retires from the 
instrument without switching off by depressing the plunger key, the 
bell circuit is closed and the bell rings until the omission has been 
remedied. 

A telephone is employed in connection with the instrument. When 
the telephone is on its hook, the writing telegraph is connected to the 
lines in the manner already detailed, and on removing the telephone 
the writing telegraph is disconnected and the ordinary telephone con- 
nections substituted. The telephone is seen to the left in Figs. 1, 2 
and 3. 

As already mentioned, a 24-volt secondary battery is employed at 
each end, and with this the instrument is found to work well on a 








FIG. 0.—DETAILS OF PAPER-SHIFTER. 


line up to 300 Ohms resistance. The resistance of each of the mov- 
ing coils is about 185 ohms, and of the relays only about 20 ohms 
each. 

An interesting detail is the pen employed. This resembles a tiny 
pipe-bowl, from which a thin glass tube conveys the ink to the paper. 
Each time 'the paper is moved on by pushing over the paper-shifting 
lever, and the circuit is thereby broken, the pen returns automatically 
to the inkpot on the “isobath” principle, as seen in Fig. 6. According 
to our London contemporary, Electrician, from which the above de- 
scription is borrowed, writing and sketches are reproduced distinctly 
and legibly by the apparatus, and, although the handwriting is some- 
what distorted, its character does not disappear. 





An Important Lighting Consolidation in New York State. 





The Westchester Lighting Company is the name of a new gas anid 
electric light consolidation which has been formed in Westchester 
County, and which it is said proposes to absorb all the other gas and 
electric light companies in the county. Certificates of increase of 
capital stock of the company from $2,500,000 to $12,500,000 have been 
filed in Albany and in the White Plains clerk’s office. The certificate 
says that of this sum $10,000,000 is common stock, consisting of 
100,000 shares of the par value of $100 each, and $2,500,000 is pre 
ferred stock of the same value. The directors of the new trust com- 
prise Charles P. Werner, Louis B. Grant, Richard F. McKirney, M 
J. Werner, Charles M. Hemingway, N. D. Daboll, Henry A. Ken 
worthy, Charles W. Squires, W. W. Scrugham and Reginald P 
Giles. The papers were drawn up by ex-Lieut. Gov. Sheehan. It 
is said that the new corporation proposes to erect several extensive 
plants throughout the county as soon as it obtains new franchises 
and rights in the towns of White Plains, Yonkers, Mount Vernon. 
New Rochelle, Pelham, Portchester, Rye, Harrison, Mamaroneck 
larrytown and Peekskill 

The Huguenot Electric Light, Heat & Power Company, which it is 
reported the trust is trying to buy out also, filed a certificate of ex- 
tension of business power and rights in Westchester. Among other 
things it proposes to manufacture gas for supplying light in every 
township of Westchester, supplying steam to consumers from a cen- 
tral station, or through pipes and conduits, and electricity for power. 
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The capital stock is fixed at $50,000, divided in 500 shares. The di. 
rectors comprise John J. Crennan, of New Rochelle; F. A. Stratton 
and C. H. Werner, of New York. The principal office of the com 
pany it in New Rochelle. 





The Joel Electric Automobile. 





An electric automobile which has recently made a successful trip 
from London to Brighton, a distance of some sixty odd miles, on one 
charge of battery, has one or two features of novelty to which atten- 
tion may be directed. It is the Joel voiturette, of which one of the 





FIG, 1.—EIGHT-CiLL GROUP OF SEALED BATTERIES. 


types is here illustrated, and is the design of Mr. H. F. Joel, A. M. 
I. C. E,, the patents being owned in England by the National Motor 
Carriage Syndicate, Limited. A leading feature is the separate under 
frame carrying two motors, and another novelty consists in the arma- 
tures surrounding and revolving outside the field magnets. 

The under frame is built of steel tubes, T T, which form an open- 
ended and cross-stayed rectangle; the ends of the side members of 
this frame are connected front and back by springs, S S, and these 





FIG. 2.—VOITURETTE WITH UNDERFRAME DETACHED. 


springs are attached to the centres of the front and rear axles respec- 
tively. The front spring S lies horizontally, and that at the back is 
placed vertically. 

The under frame thus forms a flexible perch bar between the two 
axles. It is also connected with the rear axle in such a way that driv 
ing chains, C C, can be tightened when necessary by the adjustment 
nuts FP. 

Two motors M M are fixed to the frame, and each of these is con- 
nected with one of the rear wheels by the roller chains C C. In order 
to reduce the size of the large chain wheels the motor itself is fitted 
with a toothed-wheel reducing gear, having a speed ratio of 2 to I. 





Decemser 8, 1900. 


The gear ratio of the chain wheels is 5 to 1, and hence the total speed 
Teduction is 10 to 1. 
the axle by a single pin, and the axle 1s therefore free to move in 2 





FIG. 3.—GEAR END OF MOTOR, SHOWING COMMUTATOR. 


vertical plane about this centre. The tramework and the motors can 


readily be removed by taking off three nuts and the chains C C. 





FIG. 4. MOTOR WITH EXTERIOR ARMATURE, 


front wheels are 2 ft. 6 ins. diameter, and the rear wheels 2 ft. 9 ins., 
the front track is 3 ft. and the rear track 4 ft. 6 in. The wheel bas: 
is 4 ft. 6 in., and pneumatic tires are used. 

In the motor the shaft A is held stationary in the outside casting, 
which secures the motor to the under trame. This shaft carries the 
fixed field magnets 1. The field magnets are made in two pieces, 
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sleeve which carries the armature Y, the commutator Z, and the 
driving wheel P. The armature Y is a laminated iron ring which is 
bolted to the spider arms y, and which is slotted transversely around 





FIG. 0.——-SECTIONS OF MOTOR. 


its inner face. Each of the slots T carry two insulated square copper 
wires, w, and these wires are connected about the sides of the ring 
to form overlapping complete windings about the whole armature. 
One extra slot, T, is provided for connecting the final ends of the 
windings in series. The general system of this zigzag winding crosses 





FIG. 7.—VOITURETTE CONTROLLER. 


the armature 12 times in one complete coil. In the motors of larger 
size more than two wires are laid in each of the slots 7. 

The two motors fitted to the voiturette are said to weigh 112 lbs. 
each, and to bear an overload of 100 per cent. They develop normally 
2 horse-power at about 700 r. p. m. Their efficiency at 40 volts is 
given as 70 per cent at half load, 85 per cent at normal load anid 








which are bolted together as shown, and which carry between them 
and inside their pole pieces, N S, the magnetizing coil ’. Twelve 
poles are provided, the six north poles interlacing alternately with 
the six south poles, and all the pole-pieces lying in the same radial 


plane. Mounted about the shaft 4, and free to revolve upon it, is a 


They are shunt wound, and 


& > per cent with a 50 per cent overload. 
are completely enclosed in an aluminum case, which also contains th: 


spur gearing. 
The method of fixing the two motors to the framework prevents 
them from receiving sudden shocks either from uneven road sur 
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faces or from their own effort when starting the vehicle; in these 
conditions the whole frame, ‘together’ with-the motors, is at first lifted 
somewhat against the action of the spiral springs, and as the car 
moves forward it returns to an intermediate position, dependent upon 
the tractive effort required. 

The controller. consists of a single drum carrying contact blocks 
which complete the necessary circuits successively between the insu- 
lated spring blocks. In order to give the drum a rapid action between 
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FIG. 8.—CONTROLLER CONNECTIONS AND GROUPINGS. 


its various positions a spring roller is fixed in engagement with a cam 
wheel, and a pair of flat springs tend to hold it in either of its normal 
positions by pressing against flats on the shaft. The controller dia- 
grams provide for the following combinations and results: (1) 
Charging position; the two batteries in series across the charging 
terminals. (2) Low speed reverse (three miles an hour) ; the bat- 
teries in parallel, the fields fully excited in the abnormal direction, 
and the motors in series. (3) Electric brakes; the armatures short 
circuited, and the fields fully excited. (4) Low speed ahead (three 
miles) ; the same as No. 2, but the fields excited in the normal sense 
(5) Intermediate speed (six miles) and maximum torque; the arma- 
tures in parallel and otherwise the same as No. 4. (6) increased 
speed (eight miles) ; the same as No. 5, but a resistance placed in the 
field circuit. (7) Ten-mile speed ; added resistance in this circuit. (8) 
Twelve-mile speed. (9) Top speed; the strength of the fields reduced 
to a minimum. The weight of the car is about 400 pounds apart 
from the accumulators. 

The accumulators used are known as the “Rosenthal.” Something 
over 12 watt-hours per pound is claimed for them, and batteries used 
for some twelve months are said to be still up to this very high ca- 
pacity. The accumulator is of the pasted type, the positives and nega- 
tives being similar except in thickness. The cast-lead grids consist 
of vertical rods, having a diamond section, and of inter-connecting 
horizontal bars, having a circular section. These grids are pasted in 
the usual way, and the whole of the grid is completely covered. The 
positives are protected by perforated ebonite plates which press 
against their surfaces. Ebonite separators are used between the 
plates, and the sections are held together by rubber bands, which also 
serve the double purpose of springy cushions and of bridge pieces 
The sections are fitted into ebonite boxes, with vent valves on the lids 
and with rubber round the lugs. The vents are provided with cup 
shaped recesses, and consist of plates of ebonite, which are attache‘ 
to small rods fitting freely in the holes in the lids. 

The connections are made with copper wires, which are let into, 
and soldered to, the lead lugs. Four of these boxes of eight cells 


slide into the body, underneath the seat, from the back of the car. 
Each cell has a couple of rubber bands passed round it, and these 
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tend to absorb shocks or vibration. The thirty-two cells provided for 
the voiturette weigh 700 Ibs. 

The figures given regarding weight and capacity of the accumu- 
lators are as follows: (1) Discharge, 20 amperes; capacity, 143 
amp.-hours; weight of plates, 18.1 lbs. (2) Discharge, 20; capacity, 
170 amp.-hours; weight of cell, complete, 25 lbs. (3) Approximate 
capacity of cell (No. 2), after 12*months’ use, 140 amp.-hours. 





Annual Meeting of the American Society of Mechanical 
Engineers. 





At the annual meeting of the American Society of Mechanical En- 
gineers, held in New York City Dec. 4 to 7, seventeen papers were 
presented, as follows: 

H. de B. Parsons, “Comparison of Rules for Calculating the 
Strength of Steam Boilers”; Chas. T. Porter, “A Record of the 
Early Period of High Speed Engineering”; Robert H. Thurston, 
“Steam Engine of Maximum Simplicity and of Highest Thermal Ef- 
ficiency” ; Wm. Sangster, “Note on Centrifugal Fans for Cupolas and 
Forges”; F. W. Dean, “Power Plant of the Massachusetts General 
Hospital”; Reginald P. Bolton, “The Construction of Contracts” ; 
E. T. Adams, “An American Central Valve Engine”; Max H. Wick- 
horst, “Mechanical Integrator used in Connection with a Spring 
Dynamometer”; Carleton A. Read, “Apparatus for Dynamically 
Testing Steam Engine Indicators”; W. F. M. Goss, “Tests of the 
Boilers of the Purdue Locomotive”; W. H. Bristol, “A New Record- 
ing Air Pyrometer”; F. Meriam Wheeler, “Comparative Value of 
Different Arrangements of Suction Air Chambers on Pumps”; W. B. 
Gregory, “Tests of Centrifugal Pumps”; Wm. J. Keep, “Hardness, or 
the Workability of Metals” ; Chas. E. Sargent, “New Principle of Gas 
Engine Design”; C. V, Kerr, “Heat Efficiemey of the Gas Engine as 
Modified by Point of Ignition” ; Forrest mae “Power and Light 
for the Machine Shop and Foundry.” 

A paper of much general interest is that OF Me, Chas. .T. Porter, 
in which the work of the late Mr. John N. Allen irt connettion with 
high-speed engineering is treated in detail. “Perhaps the fost im- 
portant paper read at the meeting was that of Prof. R. Hi Thurston 
on the steam turbine as a steam engine of maximum simplicity and of 
highest thermal efficiency. After an historical résumé, full.considera- 
tion was given to the two prominent turbine types of the present day, 
the Parsons and the Laval. All the various important physical ‘prin- 
ciples relating to the turbine are developed in the paper, and a num- 
ber of formulas deduced. Considerable data are included on the per- 
formance of modern steam turbines. The conclusion of Prof. Thurs- 
ton bearing upon the principles of design of the turbine and its oper- 
ation as a source of power are as follows: 

(1) The steam turbine thermodynamically approximates in its real 
form more closely to the ideal than does any other type of heat motor. 
Its cycle lacks only the introduction of the Carnot compression. 

(2) It is entirely free from that waste, which in the real steam en- 
gine of common type constitutes usually, if not invariably, the most 
important of its extra thermodynamic losses. 

(3) It is peculiarly well fitted for use with those very high steam 
pressures, as we now regard them, which must ultimately probably 
be resorted to by the engineer designing heat engines in his endeaver 
to further improve the efficiency of that class of motors. 

(4) It is only limited in speed of rotation by the strength of its 
materials of construction. 

(5) It is especially suitable for use with superheated steam, it hav- 
ing no rubbing parts on which lubrication may be difficult, in pres- 
ence of superheated steam, and the limit to the superheat, so far as 
the motor is concerned, being only found at that point at which in- 
creased temperature of metal produces reduction of tenacity in ob- 
jectionable amount. That limit, not as in earlier days of lubrication 
with animal oils, and still with other engines, is fixed with this ma- 
chine at the boiler. 

(6) As to its operation, it is obvious that friction is peculiarly ac- 
tive for evil in this motor, and that small diameters of journal, free- 
dom from contact of part with part, except as absolutely required by 
the construction, and minimizing fluid friction by superheating steam, 
and by securing as complete removal of the atmosphere, air or vapor 
from about the revolving wheel as practicable, must be carefully 
sought in order that the mechanical efficiency of the machine shall be 
made a maximum. 

(7) The wastes of the steam turbine are all extra thermodynamic ; 
the loss due, the absence of adiabatic recompression excepted. They 
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consist of (1) journal friction, which is made a minimum by the 
use of a flooded bearing and a light ungent; (2) fluid friction be- 
tween disk and leakage, steam or suspended moisture in the jet, which 
may be made a minimum by superheating, and between the disk and 
its enclosing atmosphere of vapor, which may be minimized by the 
employment of a good condenser; (3) loss of heat and of steam by 
leakage, which may be reduced to a minimum by durable material, 
fine workmanship and close fits; (4) waste by incomplete expansion, 
which may be reduced to a limit determined by the finance of the case, 
by the resultant increase of friction and of cost due the necessary 
enlargement of the turbine; and, finally (5), thermodynamic waste 
by failure to secure that complete adiabatic recompression of the 
fluid which is necessary to convert the Rankine-Clausius cycle into 
that of Carnot. The latter is a peculiarly difficult matter with the 
steam turbine, since it probably necessarily involves the employment 
of a separate vapor-compression pump of special character, and an 
amount of added work and cost which may introduce losses more than 
compensating its gains. 

The paper read by C. R. Kerr, treating of the heat and mechanical 
efficiency of a gas engine as affected by the point of ignition, detailed 
a number of experiments made on a 7-hp gas engine to ascertain 
which point of ignition would give a maximum efficiency for a given 
load with all variables, except the point of ignition, constant. It was 
found that both the maximum heat efficiency and mechanical efficiency 
occurred very near the dead point, and that both efficiencies drop off 
with earlier ignitions. 

The first part of the paper by C. E. Sargent on a new principle in 
gas engine design and its application to a new form of gas engine, 
deals with the economic principles of the gas engines, and a new mode 
of operation is described, as follows: 

If in the ordinary Otto-cycle engine the admission cease when, say, 
the piston rod is at middle stroke, as it continues to the end of the 
stroke the half cylinder full of mixture will be rarified; then in re- 
turning, when the piston arrives at the middle point of its stroke 
again the charge will again be at atmospheric pressure, and further 
motion to the end of stroke will compress it as usual. After the 
charge is fired it will expand, and since but a half cylinder full of gas 
was drawn in, expansive power will be exerted twice as long as in the 
usual form of gas engine. 

The paper describes an engine built to apply this principle. Owing 
to the greater expansion, the cylinder will not be so highly heated 
and consequently it is practicable to make the engine double-acting. 
There are two cylinders in tandem, thus giving an impulse every 
stroke. The author states that tests have shown a greater efficiency 
with this type than with the usual type of gas engine, and that the 
engine may be worked through a much greater range without an ap- 
preciable loss in efficiency. The cut-off is not necessarily always on 
the half stroke, but may be varied within limits to suit the load. 

Mr. F. W. Dean described in a paper the new power plant of the 
Massachusetts General Hospital at Boston, Mass. The electrical 
generating equipment consists of two 100-kw Walker generators 
direct connected to Ames horizontal non-condensing engines, and 
one 50-kw Walker generator direct connected to a smaller engine of 
the same make. Each of the larger engines and generators is large 
enough for the night load, and therefore this part of the plant is du- 
plicated ; the smaller set is used for day service. The electrical power 
is employed for lighting, for operating elevators, refrigerating ma- 
chines and various motors, and for other apparatus of various kinds. 
The paper states that there was considerable discussion preliminary to 
settling upon the voltage and type of distribution, and the two-wire 
220-volt system was finally decided upon. The lower efficiency of the 
high voltage lamps was not considered an objection, as the exhaust 
steam is utilized during most of the year, and consequently the lower 
efficiency of the lamps is not a cause of extravagance in coal con- 
sumption. Another consideration which led to the adoption of the 
high-voltage system is that only half as many generators are required 
as would be needed by the three-wire r10-volt system, with consequent 
lower cost and less cost of maintenance. A smaller engine room was 
necessary, and therefore a less expensive building, and the small size 
of the latter was an important consideration in view of the space 
available. The circuits were less expensive, and cheaper engines and 
cheaper foundations could be used on account of extending for an out- 
board bearing on one side only. He also states that so far as ser- 
vice is concerned, the 220-volt system is perfectly successful and no 
regret at the choice has ever been expressed. 

The new plant displaced another one, and, with many more lights in 
the hospital than before, with an elevator, 576 lamps and other electric 
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service in the infirmary, the amount of coal used in the modern plant 
is the same as that consumed by the old plant for service in the hos- 
pital alone. The saving, considering the infirmary service, is equiv- 
alent to the interest on $150,000, while the plant cost about half that 
amount. 

The subject of a paper by Forrest B. Jones was “Power and Light 
for Machine Shop and Foundry,” in which is given a study of the sub- 
ject based upon the investigation of two electric power transmission 
and lighting plants. In one case the floor space for which lighting 
power was required is about seven acres and in the other about four 
acres. In the first mentioned there are several buildings entirely sep- 
arate and at some distance from each other, and the floor space is 
nearly all upon the first floor, there being a small amount on the sec- 
ond floor and next to nothing on the third floor. In the second case the 
floor space is nearly all in an L-shaped building, partly four stories and 
partly three stories, and in addition to this a small two-story structure 
setting close to the other building. The output of both establishments 
is iron machinery chiefly. 

The questions of individual driving and group driving are consid- 
ered, as in fact are all questions relating to the application of power 
distribution in works of the kind referred to. Some valuable data are 
included on the amount of power necessary for driving under differ- 
ent conditions of service large planers, a 30-ton electric traveling 
crane, a small elevator and some large fans. In testing shop electric 
motors, it was noted that a motor of 20-hp capacity gradually in- 
creased its speed for an hour or two until it became 5 per cent or more 
greater than at first, although the line voltage and load remained con- 
stant and no adjustment was made on any part of the motor or its 
attachments. The explanation advanced is that the speeding up was 
probably due to a weakening of the field magnets caused by the grad- 
ual heating of the field coils and the reduction of the field current by 
the consequent increased resistance. 

One great advantage for electric power transmission in machine 
shops is that of having a means of furnishing power to portable ma- 
chine tools, either large or small, at any part of the works where suit- 
able circuits are run. It is such a strong point in favor of electrical 
transmission that he considers it to be deserving to be ever kept be- 
fore the minds of those who have to do with machine shop and 
factory. The time that can be saved and the greater accuracy of work 
that can be secured upon many kinds of large machine members, by 
setting them upon a machined plane-surface floor with slots and holes 
for inserting bolts to clamp them down, and then bringing portable 
machine tools to them with the crane, railway or truck, each to per- 
form its own special operation, makes this method of procedure wor- 
thy of consideration by the manufacturer and builder of heavy ma- 
chinery. The heavy casting can be set upon a flat metallic floor al- 
most invariably more quickly than it can be set before any machine 
tool occupying a fixed location, and made ready for the tool to operate 
upon it. If the casting requires the operations of several kinds of 
machine tools, it must be set again and again, as many times as there 
are permanently located machines required to do the work. To set a 
portable machine tool with a plane-machined base upon a level iron 
floor and bring into position for working upon a casting also upon the 
floor, occupies but a fraction of the time necessary for setting the 
casting in position for a permanent machine tool. Moreover, sev- 
eral portable machines may be brought into action upon one casting’ 
at the same time. This is seldom true of machines fixed in location 


Electric Ottawa. 





The development in electrical enterprises at Ottawa, Ont., al- 
though of comparatively recent date, has been most rapid. In 1887 
the Chaudiere Electric Light & Power Company was organized and 
was practically the beginning of the large system which now supplies 
Ottawa and Hull with electricity for lighting and power. The first 
dynamo had a capacity of 250 incandescent lights. The dynamos to 
be installed in the new power house of the Ottawa Electric Com- 
pany, now under construction, have a capacity of 15,000 lights each. 
In 1895 an amalgamation of the Chaudiere, the Standard and the 
Ottawa companies was effected, under the name of the Ottawa Elec- 
tric Company, whose business has developed enormously, until, to- 
day it has installed 700 are lights and about 100,000 incandescent 
lights, being a larger number, per capita, than any other city in the 
world. The history of the Ottawa Electric Street Railway Company 
is very modern, but its growth has not been less remarkable than that 
of the lighting interests of the city. 
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CURRENT NEWS AND NOTES. 


NEW YORK CITY RAILWAYS.—The eleven surface and ele- 
vated roads of New York City earned in the year ending June 30 a 
gross of $28,212,299, and a net of $12,701,849. They had 4979 cars 
and carried 744,481,087 passengers, an increase of 66,000,000, with 
some 300 fewer employees, owing to consolidations and other econo- 
mies in operation. 





PROF. A. P. CARMAN, head of the department of physics of the 
University of Illinois, delivered an illustrated lecture and address on 
“High Potential Phenomena” at a meeting of the Illinois State Elec- 
trical Association, held at the University Nov. 27. Immediately 
after the lecture in the afternoon a tour of inspection of the Uni- 
versity was made. About sixty delegates were present from different 
parts of the State. 





ROENTGEN SOCIETY MEETING.—The first regular meeting 
of the Roentgen Society of the United States will be held on Dec. 
13 and 14 at the Grand Central Palace, New York. The programme 
for the meeting contains many papers of interest to the profession. A 
leading feature of the meeting will be the exhibition of Roentgen ray 
apparatus. Dr. S. H. Monell, 47 West Twenty-seventh Street, New 
York, is chairman of the committee of arrangements. 





DAMAGE BY WINDSTORM.—A heavy windstorm did consider- 
able damage to electric wires in Oakland, Cal., Nov. 21. The tele- 
phone lines connecting the electric stations in Sacramento were pros- 
trated, resulting in a tie-up of the street railway system and sus- 
pension of electric lighting for some hours. The operators of the 
main generating station in Folsom are not allowed to switch on cur- 
rent to the city until they have received telephonic orders. 





MANUFACTURE OF METALLIC SILICON.—A patent issued 
Nov. 27 to Bernhard Scheid, of Frankfort-on-the-Main, Germany, 
describes a method for the manufacture of metallic silicon, using the 
electric furnace. Sixty kilograms of quartz and 24 kilograms of 
carbon are thoroughly mixed in a ball mill with from 3 to 18 kilo- 
grams of sodium soluble glass. The mixture is then heated in an 
electric furnace to such a temperature and under such conditions as 
to cause the production of silicon and avoid its volatilization and the 
simultaneous formation of silicon carbide. 





ELECTRICAL ENGINEERING THESES.—The _ following 
theses subjects have been approved for the present senior class in the 
College of Engineering of the University of Illinois, which suggest 
the character of the work that is being done in its department of elec- 
trical engineering: Investigation of the wave forms of alternators 
and synchronous converters; behavior of a rotor in a three-phase 
field; an experimental study of phase transformers; behavior of a 
rotor in a two-phase field; conditions affecting the rated perform- 
ance of wattmeters; line regulation in polyphase transmission; per- 
formance of a 10-kw synchronous converter. 





INSULATING COMPOSITION.—In a patent issued Nov. 27 to 
Carl Jung, of ‘Vienna, Austria, an insulating composition is described 
adaptable for use for all purposes where vulcanized India rubber has 
heretofore been employed, the object of the invention being to con- 
siderably cheapen caoutchoue products without depreciating their 
quality. The composition is made by adding to washed, crude 
caoutchouc, finely pulverized casein, the two ingredients being inti- 
mately mixed into a homogeneous mass at a temperature of 50 degs. 
C. An average mixture consists of one part by weight of crude casein 
to one of caoutchouc, and a minor quantity of resin, such as colo- 
phony, may be added. 





MANUFACTURE OF DIETHYL ETHER.—A patent was is- 
sued Nov. 27 to George H. Benjamin on the manufacture of diethyl 
ether without producing alcohol in the process. To a definite quan- 
tity of hydrogen ethyl sulphate is added the required quantity of 
ethylene and the required quantity of hydrogen and oxygen. The 
mixture is then heated and the gas distilled condensed to a liquid 
The remaining sulphuric acid may again be used to form 
The hydrogen and oxygen is obtained by 


form. 
hydrogen ethyl sulphate. 


electrolyzing water, as by this means these elements are secured in 
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the required proportions and in the state and condition in which they 
are more active than if obtained by chemical means. 





THE ELECTRICAL TRADES SOCIETY.—Secretary A. P. 
Eckert has issued a notice that the fifth annual meeting of the Elec- 
trical Trades Society of New York will be held at the office, Room 
21, 39 Cortlandt Street, on Tuesday, Dec. 11, at2 p.m. Action on the 
following will be taken: In order to increase the efficiency and suc- 
cessful working of the society, in distributing information to its mem- 
bers; and, in conjunction with the other four Credit Associations, 
proportionately bear the share of expense to the support of the Na- 
tional Credit Association: An amendment be made to Article II of 
the by-laws, as follows: Amend, by striking out the figures $25 and 
substituting the figures $30 in Article II, to take effect Jan. 1, 1901. 





ENCLOSED FUSE FOR SMALL CURRENTS.—A patent is- 
sued Nov. 27 to Joseph Sachs describes an enclosed fuse for tele- 
phone, telegraph, fire alarm and similar circuits carrying small cur- 
rents. The fuse consists of a high resistance wire or filament of 
graphite or carbon united to a low resistance wire, the two being 
connected by a soldering material ; or if the low resistance wire is of 
a fusible metal, they may be connected without solder, the end of 
the latter being simply melted to form a connection. In the case of 
the passage of an overload current, the high resistance part 
of the fuse becomes heated and imparts its heat to the connection be- 
tween the two wires, thus melting it and severing the circuit. An- 
other patent issued on the same date to the same inventor relates to a 
combination of an enclosed fuse and a lightning arrester. A sleeve 
of metal surrounds the insulating tube of an enclosed fuse, one edge 
of which is adjacent to one of the metal fuse connections, the sleeve 
being connected to a ground wire. 





MUST FURNISH QUOTATIONS.—Judge Vail, of the Circuit 
Court, Chicago, has decided that Board of Trade quotations must be 
given to the public without discrimination. The temporary injunc- 
tion against the Board of Trade, restraining it from withholding its 
market quotations from the Central Grain and Stock Exchange, is 
miade perpetual. Sixty days are allowed the attorneys for the board 
tu prepare a bill of exceptions, to be carried before the Appellate 
Court. In the strict sense of the term, the court finds that the Cen- 
tral Grain and Stock Exchange is not a bucket shop, the records 
brought into court showing that grain, although in small amounts, 
had been actually received and delivered. Under the decision the 
board must furnish its quotations to any interest asking for them. 
assuming that they are to be legally used. The board, the court 
holds, is not a proper judge of the legality of the use, that being a 
matter for the consideration of the Criminal Court. Should the 
court find a concern receiving the board quotations to be a bucket 
shop, the board may then, under the Illinois statutes, withhold the 
quotations. 

DYNAMO COMMUTATOR.—When commutators as usually 
constructed are run in connection with carbon brushes, the copper 
segments are apt to wear down faster than the mica strips when the 
latter are flush with the surface, owing to the fact that mica is an 
exceedingly hard and tenacious materia! and is not dissipated, as is 
copper, by the arcs which exist on even the best commutators. The 
result is that after a certain time some or all of the mica strips pro- 
ject slightly; and although this may be but a few thousandths of an 
inch, the brushes will tend to jump more or less each time they strike 
one of the projecting strips, which must necessarily give rise to an 
arc. In a patent issued Nov. 27 to Edward D. Priest and George L. 
Schermerhorn, it is stated that in actual commercial work numerous 
unexplained difficulties with the commutators of railway motors and 
other pieces of apparatus have been directly traceable to these causes. 
A means of obviating this trouble is described, which consists in cut- 
ting down the mica strips so that they do not tend to rise above the 
general surface of the commutator. It is proposed to make the mica 
strips from I-32 to 3-32 of an inch narrower than the copper seg- 
ments and assemble the commutators in such a manner as to leave 
each mica strip the proper distance below the surface. It is stated 
that by this simple expedient satisfactory operation has been secured 
from various motors and generators which heretofore have been ac- 
customed to spark very seriously; another result has been the re- 
duction of the wear and addition to the life of the commutators of 
such machines. 





DEcEMBER 8, 1900. 


ESCALATOR FOR THE ELEVATED.—At its west side Twen- 
ty-third Street Station, the Manhattan Elevated Railway Company 
has installed an escalator, or traveling stairway, operated electrically. 
There are 32 steps; it moves 72 ft. a minute and will carry 4500 pas- 
sengers an hour. It can be speeded up to go ft. and 7500 passengers. 





FRENCH SUBMARINE BOATS.—The French Minister of Ma- 
rine, M. Lanessan, has just ordered that eight more submarine boats 
for the navy be put on the stocks. After Jan. 1 France will own four 
completed submarine boats and ten now nearing completion, not 
counting the two offered to the Government by the newspaper Matin, 
which are the largest of all. These are respectively named Francais 
and Algerian. 





CONTRACT FOR QUOTATIONS.—Members of the governing 
committee of the Chicago Stock Exchange held a session on Nov. 21 
to consider a proposition submitted by the Western Union Telegraph 
Company, in which the latter agrees to pay for the quotations of the 
Chicago Stock Exchange at a rate which President Alfred L. Baker 
estimates should yield $3,780 per year. The proposition was ac- 
cepted, and a contract covering five years entered into. From the 
standpoint of the Stock Exchange members the contract is a very 
good one, inasmuch as the quotations have heretofore been furnished 
to the Western Union for nothing. 





FIRE IN ROCHESTER.—The plant of the Citizens’ Light & 
Power Company, of Rochester, N. Y., was destroyed by fire on the 
afternoon of Nov. 25. The fire started shortly after 1 o’clock in the 
engine room of the power company’s building. The flames quickly 
spfead. This building is on the river bank, which is nearly too ft. 
high at this point, and this shut the fire companies off from one side, 
and the other sides being hemmed in by other factories, the firemen 
had a hard time getting at the blaze. The fire raged all the afternoon 
and was not entirely under control until night. The power company’s 
loss was about $100,000, with an insurance of $35,000. The Wash- 
ington Mills were destroyed, and other property seriously damaged. 





AUTOMOBILE COACHING.—A corporation has been formed 
ir this State for the purpose of instituting automobile runs to an1 
from Long Island towns. R. M. Barwise, of the American Bicycle 
Company, whose office is at 941 Eighth Avenue, states that the 
American Bicycle Company expected to supply these automobiles 
“IT am not in the new company,” said he. “It is headed by a prom- 
inent Wall Street man, but I am not at liberty to tell you its name, 
the names of its promoters or incorporators, or its capitalization. 
Within two weeks it is to make a trial trip with a nine-seated electric 
automobile drag. The new company will not build automobiles, but 
its drags will be chartered in the same fashion as the Good Times 
coach, for runs to Long Island towns.” 





TELEPHONY IN CANADA.—The Bell Telephone Company 
does not intend to allow the city of Toronto to establish a municipai 
telephone system without a fight. In response to the City Council’s cir- 
cular asking citizens to sign contracts to take municipal telephones for 
three years at $30 a year for business places and $20 for residences, the 
company has issued a circular to subscribers in which it states that 
such a scheme will involve the city in a heavy loss. The best the city 
could do would be to divide the field with the Bell Telephone Com- 
pany, it says. The municipal system will be a competitor, not a suc- 
cessor. Then, again, the municipal system will be local and mer- 
chants who want to make connections with the 35,000 telephone sta- 
tions in Ontario, Quebec and the United States must put in a Bell 
telephone. The company submits that dual telephone systems have 
been a failure wherever tried, and asks citizens to weigh the question 
before signing contracts. 


LETTERS TO THE EDITORS. 








Telephone Repeater Failures. 





To the Editors of Electrical World and Engineer: 

Sirs:—In your issue of Sept. 29, which I have seen recently, | 
find a very interesting article on Mr. Urmson’s telephone repeater. 
available as a booster, in which it was stated that he had discovered 
that in such apparatus a microphone which is adjusted by tension as 
distinguished from compression, and which has an air space between 
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the electrodes, gives altogether remarkable results. He also uses 
electromagnets on the opposite side of the microphone. 

I would like to say that I tried to make the same kind of an outfit 
work in September, 1899, using compound bar magnets instead ot 
horseshoe. Through lack of adjustment, or some other cause, | 
could not do away with the continued humming or whistling, like s 
telephone on short circuit. I should like to ask Mr. Urmson if he 
had the same trouble, and if when he has the tension on the micro- 
phone rigid enough to overcome these vibrations, it will work freely, 
as a repeating transmitter. I did not try it on anything but a local 
circuit. It may work better in actual service. 


McPue_rson, Kan. O. M. ANNIs. 


—_—_-@-—— 


Equitable Charges for Current. 





To the Editors of Electrical World and Engineer: 

Sirs :—I was deeply interested in your very able editorial remarks 
upon “Some Features of Power Transmission.” I trust, however, 
you will permit me to disagree with you on the position you take 
wherein you state: “As a matter of equity the man who calls on his 
motor for a heavy output a few times a month should not be held ac- 
countable for the same service as a man who makes the same demand 
several times a day, for the casual overload may or may not come at 
an unfortunate moment of general high load, while an often repeated 
overload is pretty certain to join with others of its kind in giving the 
plant a very bad quarter of an hour at some very inconvenient time.” 

The subject of equitable and consistent charging for electrical ser- 
vice is one which has occupied considerable of my attention for a long 
period, and I am firmly of the opinion that equity demands certain 
obligations from the customer as well as from the power company. I 
believe that a certain fixed charge for capacity demanded should be 
paid by any customer who desires to tie up the same regardless of the 
number of hours or times per day that he may wish to make use of the 
demanded capacity. I believe that the condition of every customer 
not being likely to want his maximum capacity simultaneous with each 
other is the property of the power company, and this condition should 
be taken into consideration in establishing a capacity charge, but 
should not be the subject of special consideration with any given in- 
stallation. 

With a charge for capacity demanded, graded to meet different 
capacities, and a uniform charge per kilowatt-hour covering the cur- 
rent used as shown by a wattmeter, the net price per kilowatt-hour 
is fixed according to the number of hours the demanded capacity is 
used during the month. Such a system has been developed by myself 
and is in use in the territory served by the company with which I am 
connected. 

If the closing sentence in your remarks, i. e., “Certainly capacity de- 
manded by a customer should in some form be subject to regular 
charges” was not qualified as to the number of times the capacity is 
demanded, as per your views in the extract first quoted, it would seem 
to endorse the opinion which I have expressed. 


Wosurn, Mass. L. R. WALLIs. 





Navy Standard Installation. 





To the Editors of Electrical World and Engineer: 

Sirs :—-The United States Government is expected to spend ap- 
proximately $55,000,000 on the navy during the coming fiscal year. 
This, as an illustration of the immense sums disbursed on engineer- 
ing work of various descriptions, suggests the importance of public 
professional scrutiny and discussion of these expenditures. 

Peculiar as are the problems of naval construction in many ways, 
they root back into every day engineering and come properly before 
the profession, as intelligent citizens, for fair criticism. In this view 
the writer wishes to present the system of electrical distribution de- 
veloped by the Equipment Department, United States Navy. 

Five years ago stranded copper conductors with heavy rubber in- 
sulation were installed in wood moldings. This casing, or second- 
ary insulation, had the disadvantages of being (1) inflammable, en- 
dangering the whole electrical service in action; (2) non-watertight, 
being non-continuous, or full of joints; (3) inflexible—could not be 
curved or fitted to irregular surfaces, changed, or even temporarily 
removed without damage and much expense; (4) costly in first in- 
stallation; (5) subject to rapid deterioration when exposed to heat 
and moisture, as in fire and engine rooms and superstructure; (6) 
forming a passage for vermin. 

At that time, certain defects in the switch and junction box fit- 





804 


tings had become apparent. The porcelains were weak and quantities 
cracked ; the switch contacts were too light. It was, in the opinion of 
the writer, a time peculiarly favorable for a restandardization of 
the system, such as must be made periodically in the rapid advance of 
a new art. The fittings used should have been redesigned to secure 
the greatest strength, simplicity and interchangeability and the fe. 
est necessary varieties and parts. 

A secondary insulation should have been specified for conductors, 
tough enough for protection from mechanical injury, yet flexible 
enough to bend to any necessary curve in installation. This, braided 
on as a continuous and integral part of the conductor or two con- 
ductors, thoroughly painted and secured to bulkheads and decks with 
enameled iron straps, was the best practical method that could be de- 
vised for general locations. When certain radical changes are made 
in structural ship steel furnishing passages for conductors, this pro- 
posed system will take another long step into deserved favor. 

Furthermore, the number of sizes of conductors should have been 
reduced from thirty-two or more to about six. This reduces corre- 
spondingly the number of stuffing boxes, gasketts, terminals, etc. 
Chis reduces not only initial, or manufacturing, but also purchasing, 
distributing and installing costs, in an almost geometric ratio. To 
any one at all familiar with the slow, cumbrous, costly clerical sys- 
tem in vogue, and with the fact that our government is practically dis- 
tributing and installing electrical apparatus around the world, the 
advantages of the fewest kinds of appliances, with the simplest des- 
ignations, will be apparent. 

In the matter of wire, for example, by having fewer sizes the Gov- 
ernment could buy larger quantities under one contract and get more 
favorable terms, while purchasing and inspecting costs would be rel- 
atively less. Less capital would be invested in stock and less delay 
occasioned by lack of particular sizes, and less confusion and far 
less work in laying out and installing. The cost of extra copper 
would be a mere bagatelle compared with all these savings, while the 
interconnecting system of feeders used makes drop practically neg- 
ligible. 

As an outline of the ideal lighting system, we pass from switch- 
board by 100,000 cm feeder to feeder box ; 10,000 cm main to distribu- 
tion box; 3000 cm branch to universal fixture; 3000 cm extension for 
portable fixtures, thus covering with three sizes the bulk of distribu- 
tion. 

But what has the Equipment Department been doing these last five 
years? While continuing the use of objectionable moldings largely, 
it has been developing a conduit system grafted upon all the defects 
of the old—a system elaborate and costly in the highest degree. 

Now, a conduit system should be regarded as a necessary evil, and 
limited to fire and possibly engine rooms, bunkers and peculiarly ex- 
posed or unsupported positions around the deck, bridge, etc. The 


objections to it are the weight involved, space occupied, expense, dif- 
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ficulty of watertighting at bulkheads, inflexibility, condensation in 
pipes, and an added conductor, instead of insulator, thus increasing 
the liability of grounding system and difficulty of repair in action. 


Thousands of dollars have been spent in drawings, patterns, jigs 
and templates for conduit boxes suited to these old, imperfect fit- 
tings. Different types have been designed for warships, gunboats 
and torpedo-boats, as if the service required were essentially different 
on each, whereas the most perfect combination of strength and light- 
ness is equally desirable for all. To these expenses are superadded 
in geometric ratio clerical costs and confusion in ordering, distribut- 
ing and installing. 

Space would not suffice, nor is it the purpose of this letter, to 
enumerate the many varieties of feeder, junction, switch, receptacle, 
branch, watertighting and distribution boxes now in use by the Gov- 
ernment, or to mention in more than a general way their defects. In 
general, however, their size, weight and projection—the latter always 
important on ship board—can be largely reduced. The present swing 
bolt and wing nut fastening for covers is undesirable, as it involves 
dangerous projections and makes the box accessible to the whole 
crew. Boxes should be neatly rounded on corners and be opened only 
by a cheap wrench or key given out to those in charge. Distribution 
boxes should have one fitting, on the well-known tablet-board prin- 
ciple, instead of separate connected ones. The standard names of all 
boxes should be cast on the covers. 

Rubber is an undesirable packing for stuffing boxes, as it hardens, 
cracks, loses elasticity and eventually rots. Experience shows that 
the present conduit system cannot be kept tight. Hemp packings, 
properly compounded, are much cheaper and better. The present 
watertighting or stuffing boxes installed in runs of conduit to keep 
water from spreading from one section to another are a confession 
of this weakness in the system. A wire pipe very easily becomes a 
water pipe as well. The reductio ad absurdum of the whole matter is 
the present practice of putting drain holes at the bottom of certain 
forms of boxes to let out the water which is never supposed to get in, 
and which would otherwise flood fittings and short circuit the whole 
system ! 

Such modifications or additions as this proposed insulation for 
conductors must undergo in special locations, as, for example, its 
sheathing with sheetiron moulded capping in officers’ quarters, etc., 
need not now be considered. I wish merely to call attention to what 
seems to be the natural order of evolution in electrical distribution 
on iron ships—the use of extra heavy continuous integral insulation— 
and point out the fact that our practices as a nation are now opposed 
to it. Weare spending from four to ten times as much as we should 
on installation and getting poorer results. If this seems exaggerated, 
let the actual figures be given out for examination. 


New York, N. Y. R. L. Extiort. 
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DYNAMOS. MOTORS AND TRANSFORMERS. 


Varying the Secondary Voltage of a Converter.—An illustrated de- 
scription of a device of the General Electric Company of Berlin for 
varying the direct current voltage generated by an alternating direct 
current converter, independently of the primary voltage. As is well 
known, the ratio of the direct to the alternating current voltage in a 
synchronous rotary converter is a fixed one, and the voltage of the 
direct current is therefore dependent on that of the alternating cur- 
rents; to regulate the direct current voltage with a booster would 
generally require a machine with a large commutator; in the present 
system the voltage is therefore regulated by a booster in the primary 
or alternating current circuit, which consists merely of an alternator 
on the same shaft and connected in series with the converter, as is 
shown in the adjoining illustration in which the three-phase alter- 
nating current is led into the slide rings S, passes through the booster 
R, and thence into the rotary converter A, and leaves as direct cur- 
rent at the commutator C; the number of poles of the fields of the 
two machines must be equal. By regulating the excitation of the 
booster R the voltage of the alternating current, and therefore of the 
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rent it may be varied in the other direction; the booster is driven or 
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drives the converter according as the voltage is raised or lowered by 
it. It is evident that the two armatures and fields must have fixed 
relations with each other in space, in order to obtain the proper phase 
equality in the two machines. If it is desired to vary the direct cur- 
rent voltage at the commutator as a function of the direct current 
load, it is said that it will suffice to excite the magnetic field of the 
booster with currents from the commutator.—Elek. Rund., Oct. 15. 


REFERENCES. 


Rheostats for Shunt Dynamos.—Dicx.—An article illustrated by 
diagrams in which he shows how to calculate the size and number of 
the steps in regulation rheostats of shunt dynamos for a given limit 
of variation in the e. m. f.—Zeit. fuer Elek., Oct. 7. 


Theory of Synchronous Motors.—St&FEHLNER.—The conclusion of 
his long illustrated paper giving a “Contribution to the theory of syn- 
chronous motors and alternating current generators,” noticed in the 
Digest Oct. 20. He gives the results obtained from tests of two 
single-phase machines, which are in agreement with his theory.— 
Zeit. fuer Elek., Oct. 21. 


General Transformer and Induction Motor Diagrams.—Several 
communications in which the discussion of these diagrams is con- 
tinued (Digest, Nov. 17). Kuhlmann makes some modifications of 
the Ossana diagram, the principal advantage of which he thinks is 
that it refers to constant voltage at the terminals, not to constant coun- 
ter e. m. f.; Henbach replies to Emde; Emde replies to Henbach, 
Kuhlmann and Behrend.—Elek. Zeit., Oct. 25, Nov. 8. 


Enclosed Motors.—A brief description of the “Bull” motor, made 
by an English company, with illustrations showing its appearance and 
general construction.—Lond. Elec. Rev., Nov. 16. 


LIGHTS AND ‘LIGHTING. 


Incandescent Lighting Board.—An illustrated description of a 
“Lighting board, by which incandescent lamps can be placed and op- 
erated in any position on the board,” which is constructed as fol- 
lows: Positive and negative conductors, composed of a large num- 
ber of fine wires, are interlaced, although insulated from one another. 
Incandescent lamps with their terminals consisting of spikes are thrust 
into these surfaces, and the spikes, penetrating through to the con- 
ductors, allow current to pass to the filaments of the lamps. These 
boards are intended for theatre or showcase lighting, sign work, etc. 
The method of making the boards is described in detail—The Eng. 
(Lond.) ; West. Elec., Nov. 24. 

Train Lighting by Storage Batteries—KorFr1ncer.—An illustrated 
description of the Boese system, used by the German and Austrian 
mail departments and by some Austrian railways. Each railway has 
a special station for charging the batteries. According to the length 
of the run, a car is supplied with one or more batteries. In general 
a voltage of 20 to 30 is used. The battery box, used on the Kaiser 
Ferdinand Northern R’y consists of two cells, each containing five 
positive and 6 negative plates; the box weighs 88 lbs. and gives 175 
ampere-hours with 15 amperes. The connections are shown in dia- 
grams. In some cars switches are used which allow connections to 
be made to the two 8-cp lamps, placed in each compartment of the 
car, either in parallel or in series; in the latter case the intensity of 
light is about one-eighth the normal.—Elek. Anz., Nov. 11. 


Glowing Body for Arc Lamps.—An illustrated description of an in- 
vention of Bonhivers. The two carbons of an arc lamp are inclined 
against another by an angle which is somewhat below 180 degs. The 
ends of the carbons are opposite to a block of a refractory material, 
which is thus brought to a very high temperature and radiates an in- 
tensive light. The material consists of 26 per cent of raw clay, 12 
per cent powdered quartz, 52 per cent burned clay and 10 per cent 
boric acid. The carbons do not touch this block, but are always held 
in a distance of 1.5 mm to 2 mm from it. The white heat of the 
block is spread over a much greater surface than in the volta arc, and 
the light produced is more similar to natural light. The light emit- 
ting point does not move.—Zeit. fuer Beleucht., Oct. 30. 


REFERENCES. 


Arc Lamp Carbons.—With reference to the Bremer are lamp (Di- 
gest, July 28, Sept. 8) a long review, taken from patent specifications, 
is given of former suggestions to improve the arc lamp by special 
preparation of the carbons.—Zeit. fuer Elck., Oct. 14, 21. 

Standards of Lamp Bases and Sockets —HuNpDHAUSEN.—An illus- 
trated article on the standards adopted by the Union of German Elec- 
trical Engineers.—Elek. Zeit., Nov. 8. 





ELECTRICAL WORLD anp ENGINEER. 








895 


Progress in Electric Lamps.—Btonpet.—The conclusion of a re- 
print in full of his Int. Elec. Congress paper (E. W. & E., Sept. 15, p. 
410, Digest, Oct. 13).—L’Eclairage Elec., Sept. 22. 

Continuous Current Arc.—Mrs. Ayrton.—A reprint of her Int. 
Elec. Congress paper, without illustrations (E. W. & E., Sept. 15, p. 
410; Digest, Nov. 3, 24).—L’Eclairage Elec., Sept. 22. 


POWER. 

Electric Driving —Lascue.—A very long illustrated paper on ma- 
chine driving by individual motors and its economy. In the intro- 
duction he briefly discusses the considerations which have been urged 
against individual motors; the higher first cost of the installation and 
the alleged greater consumption of current; he says that if the cur- 
rent consumed by individual motors and that by motors driving 
groups of machines are compared, the economy is greater for the 
group system only when all machines are purposely run at the same 
time with maximum load; while in practice, in which on the average 
only a certain number of machines are in use at one time and run- 
ning with an average load, it has been proved by long experience that 
the individual motor system is more economical. The paper is di- 
vided into the following chapters: Organization of the shop, the first 
cost of installation, the consumption of energy, the size of the motors, 
the construction of the motors and their connection with the driven 
machines, the prevention of accidents. In the discussion of the first 
cost of installation he gives a numerical example of the installation of 
a workshop with 61 different machines; also an itemized estimate of 
the cost of installation with motors driving groups of machines and 
with individual motors; the first cost of the latter system is only 2.3 
per cent higher than that of the former; in this example he has as- 
sumed that the building has been already erected; if this is not the 
case the individual motor system enables the building to be erected 
with less reference to strength of walls, which involves some saving. 
The results of tests of power consumption are given in diagrams. 
The individual motor system is of special advantage in repair shops, 
in shops which are working irregularly, especially if some machines 
must work overtime. Some diagrams and tables are given which 
show how to choose the size of a motor for a special machine tool. 
He gives diagrams showing the different methods of connection of 
the motors with various machines.—Elek. Anz., Oct. 21, 25, 28, Nov. 
I, 4. 

Power Transmission in France.—Routin.—A very long and well- 
illustrated description of the water-power plant at Engins, France, 
for transmission over 25 miles to Grenoble and Voiron; also towns 
on the line being supplied with current. The plant contains two 
6s50-hp turbines, driving alternators giving three-phase currents at 
I15 to 125 volts. There is also a third generating set of 350 kilowatts. 
Eight 175-kw transformers raise the voltage to 12,000 to 15,000. 
At the points of supply the voltage is lowered to 120 to 150. The 
large motors used are synchronous, the smaller ones induction mo- 
tors. A long account is given of tests of the alternators, motors and 
transformers.—L’Eclairage Elec., Oct. 6. 


REFERENCES. 

Power Transmission in Sweden.—Tuury.—An illustrated descrip- 
tion of the power transmission from Skjnerscelven to Christiania. 
The two-phase system is used. The water power plant contains four 
600-hp generating sets, running at 350 revolutions. The transmission 
line is for 5 miles an air line and for 1 mile underground. At Chris- 
tiania the two-phase current is converted into direct current for light- 
ing and traction purposes.—L’Eclairage Elec., Sept. 29. 

Electric Equipment of a Cold Store-—An illustrated description of 
the electric installation of the Birmingham Cold Storage plant, which 
is devoted to the cold storage of hops. The refrigerating machinery 
is driven by two 35-hp motors; pumps and fans also are motor driven. 
The motors are shunt wound and run partly at 600, partly at 800 rev- 
olutions.—Lond. Elec. Rev., Nov. 16. 


Power Transmission.-—ALIAMET and BruNswick.—Continuation 
and conclusion of their long serial (Digest, Oct. 20). They give 
some notes on electric driving in workshops with individual motors, 
especially in sugar works.—L’Elec., Sept. 29, Oct. 6. 

Electric Winch.—An illustrated description in detail of an electric 
winch of the Singre system, which has been used for three years in 
Havre for loading and unloading ships.—L’/nd. Elec., Oct. 10. 


TRACTION. 
Automobile.—-An article giving some information on an automobile 


which was the prize winner in a recent race on the Semmering with 
grades between 4 and 8.2 per cent (see the correction in Zeit. fuer 
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Elek., Nov. 4). The length of the route was 6.2 miles, the difference 
in height between the two terminals was 1640 ft., the weight of the 
automobile 5500 Ibs. and the time 22 minutes 27 seconds. It is 
driven by two 7-hp compound motors and has a battery of 44 Engl 
cells, which has a total weight of 1443 Ibs. and gives 258 or 240 or 225 
ampere-hours, if discharged with 30 or 40 or 50 amperes, respectively. 
—Zeit. fuer Elek:, Oct. 21; Elek. Anz., Oct. 21. 

Electric Automobile-—Gasnier.—A description, with illustrations 
and diagrams, of a complete outfit for electric automobiles, made by 
the United Electric Company of Vienna. The series-wound 3.5-hp 
motor weighs 297 lbs. and makes 500 r. p. m. at a pressure of 80 volts, 
the efficiency being 0.8. There are two armature windings and two 
collectors. The motion of the motors is supplied to the wheels by a 
gearing, by which the speed is reduced to one-sixth; the arrange- 
ment is described in detail. The variation of speed is obtained by 
series-paralle] control of the two armature windings and of the two 
halves of the battery. —L’/nd. Elec., Oct. 10. 

Surface Contact System.—Dor.re1n.—An illustrated description of 
a surface contact system of the Helios Company, of Cologne. There 
are distributor boxes with the switches, at the side of the road, con- 
tact knobs between the rails, and skates below the cars. Its operation 
may be understood from the adjoining figure. A battery on the car 
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sends current through M, the electromagnet Fi, and M;. The electro- 
magnet raises an iron core and contact is made between Ke and K,, so 
that the current passes from the feeder to the motor.—Elek. Zeit., 
Nov. 8. 

REFERENCES. 

Berlin Tramways.—Roess_ter.—The first parts of a reprint of his 
report on the question whether the electric operation of the lines of 
the Great Berlin Tramway Company satisfies the conditions of a 
regular and safe management corresponding to the present status of 
electrical engineering. In these parts he discusses the pure trolley 
and the combined trolley and accumulator car system, and gives the 
results of tests made by him on the accumulator cars.—Elek, Zeit., 
Nov. 8, 15. 

Schuckert Surface Contact System.—A very well illustrated de- 
scription of this system, noticed in the Digest Dec. 1.—Lond. Elec., 
Nov. 16. Another illustrated description in Lond. Elec. Eng., Nov. 16. 

Burgdorf-Thun Railway.—Carus-Wiison.—An abstract by E. K. 
Scott of some notes on the paper noticed in the Digest Sept. 29.— 
Lond. Elec. Rev., Nov. 16. 

Automobile Club Trials —A preliminary account of the perform- 
ances of some of the electric automobiles during the recent trials of 
the Automobile Club. An illustrated description of some of these au- 
tomobiles is given in a separate article.—Lond. Elec., Nov. 16. Other 
articles in Lond. Elec. Rev. and Elec. Eng., Nov. 16. 

Automobile Tests —KALLMANN.—Continuations of his long report 
on the result of the competitive tests of electric automobiles in the 
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spring of 1900 in Berlin, the first parts of which were noticed in the 
Digest Nov. 24.—Elek. Anz., Nov. 4, 8. 

Austria.—A table giving statistical data on the electric railways of 
Austria on Dec. 31, 1899.—Zeit fuer Elek., Sept. 30. 


INSTALLATIONS, SYSTEMS AND APPLIANCES. 


Electrical Supply —CuameEeN.—A paper read before the Glasgow 
section of the (British) Inst. of Elec. Eng., on the choice of the sys- 
tem and pressure of an electric supply, with special reference to Glas- 
gow. Regarding the system he says that there is no more economical 
or satisfactory method of supply than low-tension direct current, 
generated upon a site or sites within the area of supply if possible, 
and supplemented by a small amount of high tension plant if neces- 
sary in order to supply remote corners of the area which may be be- 
yond the reach of low-tension supply. If it is impossible to find sites 
within the area at any reasonable price and with railway accommoda- 
tion and freedom from onerous restrictions due to surrounding pro- 
prietors, then a high-tension generating station or stations outside of 
the area will be the next best arrangement, though the cost of supply 
will be increased to some extent. Regarding the pressure, he recom- 
mends a three-wire system with 500 volts between the outers, as this 
allows using the same pressure for lighting and traction. He speaks 
at some length on the Board of Trade regulations. In Glasgow, 
where the 500-volt three-wire system is used, lamps of even 5 or 6 
candle-power have been in use for over 15 months at 250 volts with- 
out failure. The power consumption of the lamps in use is, for 5 
candle-power and 6 candle-power, 5 watts per candle; for 8 and 16 
candle-power, 4 watts per candle; for 32 candle-power, 3% watts; 
for 50 candle-power, 31% watts per candle. He expects much of the 
Nernst lamp, as the construction of the filament in this lamp lends 
itself most readily to the use of 250 or even 500 volts.—Lond. Elec., 


Nov. 16. 

Visible Fuse Signal—A brief description of a simple device to 
show when a fuse is blown and to some extent the nature of the cause. 
In consists simply in connecting an incandescent lamp of the normal 
voltage across the terminals of the fuse, that is, in multiple with it; 
when there is a short circuit on the branch protected by that fuse, 
this lamp will burn as long as that short circuit exists, while normally 
no current passes through it. When the lamp burns with a dull red 
color it shows that the fuse is defective. A small fuse is inserted in 
circuit with this lamp, which is claimed to blow for an excess of volt- 
age, so that when both fuses are blown the case is known to have 
been too high a voltage.—Phys. Zeit., Oct. 13. 


Automatic Switching Apparatus for Dynamos.—Dicx.—A well- 
illustrated description of an automatic switching device of the Wueste 
& Rupprecht accumulator works. Its purpose is to make the connec- 
tion of a dynamo with the bus-bars automatically; this is done by a 
double lever, one arm bearing an iron core in a solenoid of five dif- 
ferent windings. Both arms have at their ends contacts which in 
descending dip into mercury cups. Two such contacts are sufficient 
for connecting a dynamo in parallel with another; four contacts are 
required for switching in and out and reversing, which is used when 
the dynamo is driven in different directions, as for instance, in the 
Dick system of electric train lighting. The article is fully illustrated 
by diagrams.—Zeit. fuer Elek., Nov. 4. 


Factory Installation—An illustrated description of the two-phase 
alternating current installation of the Milwaukee Harvester Com- 
pany, which manufactures grain and grass-cutting machinery. There 
are two 250-kw and one 75-kw 440-volt two-phase alternators. The 
four-wire two-phase system is used, the frequency being 60. The 
motors are operated on the two phases at 440 volts, while the incan- 
descent lights are operated single-phase after the current is trans- 
formed down to 110 volts. There are 7 transformers, ranging from 
10 to 50 kilowatts. Three systems of arc lighting are used: 50 arcs 
are operated directly on the 440-volt circuit, 5 lamps being placed in 
series; “scattered over the grounds are 22 arc lamps on a 25-lamp 
series circuit. A 20-kw step-up transformer and regulator for this 
service are placed in the power-house”; there are also 100 arc lamps 
operated in parallel from the 110-volt transformer circuits. The motor 
equipment comprises two-phase induction motors, ranging in size 
from 5 to 75 horse-power and aggregating about 800 horse-power; 
most of the motors are belted to line shafting; three motors drive 
pumps for hydraulic elevators.—West. Elec., Nov. 24. 

Small Lighting Plant.—An illustrated description of the electric 
lighting plant of Iowa City, Ia., where water power is used with an 
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auxiliary steam plant. There are two arc machines, each of 80 lamps 
at 9.6 amperes, and a two-phase alternator giving 195 kilowatts at 60 
cycles and 2400 volts. The current is transmitted 2%4 miles to the 
centre of distribution in the town. In stores and shops the lights fur- 
nished private consumers are mainly enclosed alternating arc lamps, 
while the street lighting circuit has about 120 open-are direct current 
lamps of 2000 nominal candle-power each.—Elec. Rev., Nov. 21. 


Comparative Cost of 100 and 200 Volts Supply.—Boot.—Some 
tables giving actual figures relating to the charges to consumers, be- 
fore and after increasing the supply pressure from 100 to 200 volts at 
Tunbridge Wells. In a separate editorial note the following sum- 
mary is given: The total units consumed in one year are, at 110 volts, 
28,579; at 220 volts, 28,034; the total revenue in the first instance was 
$3,807 and in the second $3,262, a reduction of no less than 14 per cent. 
—Lond. Elec. Rev., Nov. 16. 


Switchboard.—ScuHInbLer.—An article on electric installations 
where the power is generated in different small plants and a switching 
arrangement is wanted which permits of a great variety of connec- 
tions. A diagram shows such a switching arrangement for an instal- 
lation with two small plants, each containing two dynamos and a 
storage battery; a great many different connections between the 
dynamos and batteries are possible.-—Elek. Anz., Oct. 25. 


WIRES, WIRING AND CONDUITS. 
REFERENCE, 

Line Poles —Eunert.—An article giving a method for calculating 
the required strength of poles for overhead transmission lines, in 
order to be safe against breaking and falling over.—Zeit. fuer Elek., 
Oct. 7. 

ELECTRO-PHYSICS AND MAGNETISM. 
REFERENCES. 


Alternating Currents.—GoLpsBorouUGH.—The continuation of his 
illustrated serial, showing the relation between the sine waves of the 
e. m. f. induced in an armature wire of an alternator and of the mag- 
netic field through which it cuts.—Elec. Rev., Nov. 21. 


Experimental and Mathematical Physics —Potncart.—His Inter- 
national Phys. Congress paper in full on “The relations between ex- 
perimental and mathematical physics,’ which was abstracted in the 
E. W. & E. Sept. 8, p. 375.—Rev. Gen. des Sciences, Nov. 15. 


Alternating Currents.—BERMBACH.—An article in which he de- 
velops some fundamental formulas for the theory of alternating cur- 
rents in an elementary way. He seems to give nothing new.—Elek. 
Anz., Nov. 8. 


Theory of Electricity —FrRaNK.—The first parts of a serial on “The 
principle of the natural electrification.” He first gives general notes, 
starting from the principle that any body has a characteristic nega- 
tive charge, the potential depending upon temperature, concentration, 
surroundings and previous history. He then discusses “the contact 
electric behavior of two metals in an insulating dielectric with par- 
alyzing properties,” and gives a general theory of the fundamental 
experiment of Volta.—Elektrochem. Zcit., Sept., Oct. 

Cathode Ray Coloration.—CzupNocHowskI.—An account of ex- 
periments in which he obtained, with cathode rays, some colorations 
resembling those due to the oxidation of steel. He uses a spherical 
bulb and a spherical cathode, and exposes crystals of fluorspar rock 
salt to the radiation from the cathode just below the point at which 
the rays converge—Phys. Zeit., Nov. 3; abstracted in Lond. Elec., 
Nov. 16. 

Electric Traces on Sensitive Plates—ScHarrers.—An account of 
an investigation of the way in which photographic plates, or plates 
of a similar constitution, are influenced by the discharge from an in- 
fluence machine, conveyed through electrodes in the shape of needle 
points in contact with the film. A great variety of actions may be ob- 
served, according to the arrangement of the electrodes, the current, 
and the material of the film.—Pamphlet, printed by Hermann, Paris, 
1900; briefly abstracted in Lond. Elec., Nov. 16. 


Decohering Coherers.—FeErrte.—His Internat. Elec. Congress pa- 
per in full, which was abstracted in the E. W. & E. Sept. 22, p. 450.— 
L’Eclairage Elec., Sept. 29. 


ELECTRO-CHEMISTRY AND BATTERIES. 

Aluminum Cells —MAyruoFER.—An account of a series of experi- 
ments in which he investigated the variations of the wave form caused 
by a Graetz aluminum cell in a normal alternating current, by study- 
ing the form of this current by means of a Braun cathode tube. He 


first used a saturated solution of bichromate of soda with an alumi- 
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num and a lead electrode, and in other experiments a concentrated 
alum solution with an aluminum and a carbon electrode; the voltages 
were 39 and 78. One of the half waves is suppressed most effectively 
by the use of a very small aluminum electrode and a high current 
density. Several types of wave forms which he has obtained are re- 
produced; the differences between some of them are caused by the 
current density and the voltage; the value of the voltage required to 
obtain a certain wave form, depends upon the electrolyte. When sev- 
eral aluminum cells are connected in series, one of the half waves is 
suppressed more than with one cell only; but the second, third, etc., 
cells have a much smaller influence than the first cell, so that it is 
much better at a given voltage to choose a most effective electrolyte 
than to connect several less effective cells in series. The action of the 
aluminum cell may be expressed by the name “electric valve,” but it is 
not like the valve of a suction pump; an aluminum cell may be better 
compared with a swinging door, which opens very easily to one side, 
while to the other side it requires the application of a much greater 
pressure; the direction in which the door opens easily corresponds to 
the direction carbon-electrolyte-aluminum. Peculiar wave forms can 
be obtained with a cell containing two aluminum electrodes; the 
greater the difference in the size of these two electrodes, the more 
such a cell is equal to a cell with one aluminum and one carbon or lead 
electrode.—Elek. Zeit., Nov. 1, 8. 


Electrolytic Bleaching of Cotton—An account of the replies re- 
ceived from several firms and chemists upon the following questions : 
Is the bleaching solution prepared by electrolysis in general, use, and 
are the results thus obtained better, and is the process cheaper than 
with a solution prepared from bleaching powder? Which apparatus 
is the best for the preparation of the bleaching solution? In the ab- 
stract from which this is taken the following information is given. 
The principal types of the apparatus for the preparation of the bleach- 
ing solution are based on the use of carbon or platinum irridium elec- 
trodes. The carbon electrodes are good and relatively cheap; some 
have lasted four years without repairs. Others prefer platinum elec- 
trodes, with which they have obtained good results. The solution 
obtained with carbon electrodes must be filtered before use. The 
Kellner apparatus with platinum electrodes yields with a solution of 
13.2 lbs. of salt and 100 liters of water a bleaching solution which con- 
tains I per cent of active chlorine; the apparatus with carbon elec- 
trodes yields only 0.3 per cent of active chlorine. The electrolytic 
chlorine, or, better, hypochlorite, is more expensive than bleaching 
powder, but much more effective. Websky, Hartmann, of Wiesen, in 
Silesia, who use apparatus with platinum irridium electrodes, say 
that “the cost of the electrolytic process can be diminished to 4 to 6 
cents per kilogram of bleached yarn, and therefore are less than with 
the use of bleaching powder.” Besides, the process is simpler: 600 
kilograms of yarn are placed into a barrel, in which they are washed 
and bleached without agitation. The process is of special advantage 
for fine yarns and fine cotton textures and is in general to be preferred 
for a better class of goods. The clothing is boiled under pressure 
and then bleached in a single operation, although the applied solu- 
tion has a third per cent less of chlorine than generally used.—The 
Elec. Chem. Rev., 1900, 5, 74; abstracted in Elektrochem. Zeit., Oct. 





Electrolytic Ozone.—Farcett1.—An account of experiments made 
to find the best conditions for the electrolytic production of ozone. 
Lead is the best metal for the electrodes. The quantity of ozone pro- 
duced per unit of energy is proportional to the current density at the 
anode. The best concentration of the sulphuric acid is 22°B, specific 
gravity 1.18. The introduction of air into the electrolyte increases the 
percentage of ozone. He thinks it impracticable to produce ozone com- 
mercially by electrolysis, as 1 horse-power hour gives only 2.73 grams 
of ozone.—Nuovo Cimento, 1899, p. 360; abstracted in Elektrochem. 
Zeit., Oct. 

Storage Batteries for High Voltage Experiments.—M. U. ScHoor.— 
An illustrated article calling attention to the advantages of storage 
batteries for certain tests in which a high and constant e. m. f. is re- 
quired. He describes cells made for this purpose by G. Hagen. The 
cell is a small bottle, as often used in drug stores, with a wide neck 
through which the electrodes are placed into the bottle; the capacity 
of such a cell is 0.75 ampere-hours if discharged in one hour with a 
drop of voltage of 10 per cent; 25 cells are placed in a box filled with 
paraffine. A battery giving 440 volts and used by a cable manufact- 
urer is illustrated ; it is charged once a week by a 70-volt dynamo, all 
the boxes, each containing 25 cells, being connected in parallel; the 
attendance consists only in adding distilled water, which has to be 
done every two months.—Zeit. fuer Elek., Sept. 30. 
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Galvanic Plating of Aluminum.—A description of several methods 
of copper and silver plating on aluminum.—Die Elektricitaet, v. 7, p. 
154; abstracted in Elektrochem. Zeit., Sept. 

Temperature Coefficient of the Lead Accumulator.—DoLezALEK.—A 
long French abstract, with two diagrams, of the German paper, no- 
ticed in the Digest May 19.—L’Eclairage Elec., Oct. 6. 

Forming Plante Plates —BrEcKMANN.—A description of his meth- 
od, noticed in the Digest May 19.—L’Eclairage Elec., Oct. 6. 

Electrosythesis—Horer.—An article of a purely chemical charac- 
ter on the electrosynthesis of certain organic compounds.—Elektro- 
chem. Zeit., Oct. 

Electrolysis of Alkaline Chlorides—An article giving some notes 
on the electrolysis of alkaline chlorides for producing caustic potash 
or caustic soda at one side and chlorine at the other side.—Revue de 
l’Elec., Sept. 30. 

Oxidation of Organic Substances ——DARMSTAEDTER.—An article on 
the regeneration of chromic acid by electrolysis and the application 
of this process for the oxidation of organic substances in the elec- 
trolytic bath.—Elektrochem. Zeit., Sept. 

Electrolysis Without Electrodes——Heruser.—A reply to the criti- 
cism of Heil (Digest, Sept. 8). He maintains that the principle in 
his previous article is correct.—Elektrochem. Zeit., Oct. 


UNITS. MEASUREMENTS AND INSTRUMENTS. 

Measuring Instruments.—FRANKE.—An illustrated paper read be- 
fore the Electrotechnical Society of Berlin on some new measuring 
instruments of Siemens & Halske. They have been constructing a 
wattmeter of precision for direct and alternating current, based upon 
the dynamometer principle. Recently they have also constructed 
volt and ammeters based only on the dynomometer principle and con- 
taining a fixed and a movable coil without iron; the current is sup- 
plied to the movable coil by springs which also give direction to the 
coil; air damping is used as in the wattmeter. While in the watt- 
meter a uniformly divided scale can be used, this is impossible with 
the volt and ammeter; he shows that in the latter it is impossible to 
obtain an exact proportionality between the angle of deviation and 
current, for theoretical reasons; the best scales which can be ob- 
tained are illustrated; a scale for 0 to 150 volts shows that the single 
divisions of the scale are greatest between 100 and 130 volts; above 
130 volts and below 100 volts they become gradually smaller, the part 
of the scale between 30 and 40 volts being less than one-third of the 
part of the scale between 110 and 120 volts; as the form of the scale 
depends only upon the geometrical dimensions of the coils, and as 
these can be maintained very exactly, the scales become the same for 
all instruments and can be printed. He further shows how the in- 
struments are designed so as to be independent of the temperature of 
the room and of the duration of the reading; also independent of the 
frequency of the alternating currents. He also describes some new 
transportable direct current instruments, based upon the Deprez- 
d’Arsonval principle.—Elek. Zeit., Oct. 25. 

Magnetic Observatories and Electric Traction.—A full report of 
the proceedings at a recent conference between representatives of the 
Board of Trade, the Government observatories and laboratories, and 
of the electric tramway interests, on the differences between the Kew 
Observatory authorities and the London United Tramway Company. 
No compromise could be arrived at. The Board of Trade is now to 
draft regulations as to the extra precautions (if any) which are to 
be adopted by the tramways company.—Lond. Elec., Nov. 16. The 
same number contains a communication by Cardew disputing Perry’s 
remarks in his recent presidential address about this matter and sug- 
gesting removing the magnetic observatory to a position where the 
necessary freedom from disturbance can be secured for all time. 


REFERENCES. 


Meters for Three-Phase Currents.—MOoeELLINGER.—An illustrated 
French translation of the German paper abstracted in the Digest Aug. 
18.—L’Ind. Elec., Oct. 10, 25. 

W attmeter.—Ka.uir.—A long illustrated abstract of his paper on 
the compensation of two errors in wattmeters based upon the dyna- 
mometer principle, noticed in the Digest June 6.—L’Eclairage Elec., 
Sept. 29. 

Testing the Magnetic Properties of Sheet Iron—Epstre1n.—A long 
illustrated French abstract of the German article noticed in the Di- 
gest May 19.—L’Eclairage Elec., Oct. 6. 

Measuring the Current in a Distant Station—MIcCHALKE and Mar- 
TIENSSEN.—A long illustrated French abstract of the German paper 
noticed in the Digest July 14.—L’Eclairage Elec., Oct. 6. 
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TELEGRAPHY, TELEPHONY AND SIGNALS. 


Multiplex Telegraphy—RuuHMER.—An illustrated description of the 
Mercadier system of multiplex telegraphy. It is based upon the fol- 
lowing well-known principle: Two electromagnets are placed be- 
tween the prongs of two tuning forks; both coils are in series with a 
battery ; the end of one coil is connected with its tuning fork and the 
connection between the fork and the battery is made by a contact 
touching one prong of the fork; when this fork is set into vibrations 
the circuit is synchronously broken and closed; then the other tun- 
ing fork will begin to vibrate only if it is in tune with the first fork. 
The transmitter in Mercadier’s system consists of such a tuning fork 
and electromagnet, which form a circuit with a battery and a con- 
tact touching one prong of the fork; in parallel with the electromag- 
net the primary of a transformer is connected, while the secondary 
is connected to the transmission line. The whole transmitting and 
receiving apparatus is shown in the adjoining figure. Si to Si at the 
left hand of the figure represent 12 tuning forks, tuned to 12 differ- 
ent tunes; 7; to Ti: are the transformers just mentioned. G: to Gu 
are keys for closing the circuits, so that the primary coil of the trans- 
former L; is excited and the signals are sent to the transmission line. 
When signals are transmitted from another station this apparatus 
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acts as receiver, as follows: The currents transmitted over the line 
act upon the relay R, which operates the tuned receivers EF; to Ex, 
connected in series. These receivers, which are in tune with the 
twelve tuning forks, are constructed as follows: The telephone dia- 
phragm rests upon three points, so that it is set into vibration only 
for the note to which the diaphragm is tuned (mono-telephone) ; 
the iron core of the telephone is hollow and terminates in a sound 
board to which are attached two pipes for listening, as with the 
phonograph. There is also an interesting device in order to prevent 
the receivers of the sending station from being excited when the ap- 
paratus is used as a transmitter; for this purpose the transformer Ls 
is used, which is connected to an artificial line which has the same 
resistance and reactance as the transmission line; the iron core R of 
the telephone relay has two equal but opposite windings ; it is thus evi- 
dent that when the station transmits signals, equal e. m. fs. are in- 
duced in the secondaries of 1: and Lz and equal and opposite cur- 
rents flow through the two windings of R.—Phys. Zeit., Oct. 13. 
REFERENCES. 


Insulated Wires for Telephone Lines.—A longer illustrated article 
on the special construction for telephone lines, noticed in the Digest 
Nov. 24.—Elek. Anz., Oct. 28. 

Wireless Telegraphy.—BLoNnpEL and Ferrie.—A full reprint of 
their Int. Elec. Congress paper on the present state of wireless teleg- 
raphy by Hertzian waves (Digest, Nov. 17, 24).—L’Eclatrage Elec., 
Sept. 22, 29. 

Block Signals —KouHLFUERST.—The first parts of an illustrated ar- 
ticle on automatic electric block signals for railways. In these parts 
he deals with the systems of Joseph Sacek and of Timmis-Lavezzari. 
—Elek. Zeit., Nov. 8, 15. 

Statistics —Statistical articles on telegraphy and telephony in Great 
Britain between April 1, 1899, and March 31, 1900; also in Switzer- 
land in 1899.—Jour. Teleg., Oct. 25. 


MISCELLANEOUS. 

Electrical Engineering a Profession or Trade.—Perry.—The presi- 
dential address to the Institution of Electrical Engineers (London), 
which deals mainly with the question of whether electrical engineer- 
ing is to remain a profession or to become a trade, with special refer- 
ence to the existing conditions in England; he urges the former and 
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fears the tendency is toward the latter. He dwells forcibly and elo- 
quently on the importance of a knowledge, understanding, apprecia- 
tion and application of mathematics and science, or theory, as it is 
often called, by the true engineer, and especially the electrical engi- 
neer, as most of the phenomena with which he has to deal lend them- 
selves to exact mathematical calculation. “As time goes on, as our 
electrical engineering work gets more and more cut and dried, the 
man who loses the power to calculate, who loses his grip of the sim- 
ple theory underlying our work, must sink more and more into the 
position of a mere tradesman who has no longer the right to call him- 
self an engineer.” The real engineer is a “man who is permeated by 
theory, whose theory is so much a part of his mental machinery that 
it is always ready for practical application to any problem”; 80 per 
cent of the men who pass examinations in mathematics, science and 
electricity, have very little of this theory; the real engineer must 
possess individuality and the power to think for himself; he must not 
be like a sheep, knowing only enough to follow the bell-wether; an 
absolutely indispensable qualification is that he shall love to think 
and work with electrical things, and he should like these not 
because of the money he can make through electrical contrivances, nor 
even because of the name he may make before the world; the aver- 
age engineer knows but little theory and scorns mathematics too much; 
boys in school are not taught to think for themselves. The English 
engineers, he says, develop new things by a process of fitting and try- 
ing, which is unnecessarily expensive and puts them at a disadvantage 
in competing “with foreigners who can really calculate”; there is 
also a great dislike in England to “scrapping” obsolete machinery and 
methods. He claims that even a child possesses and uses the idea 
underlying the calculus, and there are methods of the calculus that 
might be taught quite quickly to boys, and which they could use con- 
tinually for practical problems; mathematics ought to be the natural 
language of the engineer, while at present it is a foreign language in 
which we cannot write, read or think. In closing he refers to the in- 
jury done by railway currents to the magnetic observations at the 
Kew Observatory and defends the latter—Lond. Elec., Nov. 9, in- 
cluding an editorial comment. A reprint is also begun in Lond. Elec. 
Eng., Nov. 9. 

Manufacture of Rubber in the Philippines ——Rice.—An article in 
which he says that the gutta-percha trees grow in large numbers in 
the Philippines, and that it has been found that the gutta-percha is 
improved from several points of view by the addition to it of gum 
ammoniac, glue and gelatine, all of which products are found in the 
islands in large quantities. The method of manufacture is described 
and several of the devices used are illustrated —West. Elec., Nov. 24. 

REFERENCES. 

Paris Exposition.—An illustrated description of a 1000-kw three- 
phase generator of the Companie Internationale d’Elektricité (Pie- 
per) in Luettich, driven by a steam engine of the Soc. Anon. des 
Anciens ateliers de Construction van den Kerchove, in Gent. The 
voltage is 2200, the frequency 50, the number of revolutions 8314.— 
Zett. fuer Beleucht, Oct. 30. 

An illustrated description of telephone and telegraph exhibits of 
Czeija, Niss]l & Company.—Zeit. fuer Elek., Sept. 30. 

An illustrated description of a 1200-kw 2200-volt three-phase alter- 
nator, and a 10-ampere 30-volt alternating current arc lamp exhibited 
by Ganz & Company, Budapest.—Zeit. fuer Beleucht, Sept. 30. 


Jautin.—An illustrated article on wireless telegraphy apparatus 
exhibited by Ducretet.—Jour. Teleg., Oct. 25. 

De Morsier.—An illustrated article on machine exhibits of Brown, 
Boveri & Company.—Revue de l’Elec., Oct. 15. 

An illustrated description of machine exhibits of the Siemens & 
Halske Company of Vienna.—Zeit. fuer Elek., Nov. 11. 

An illustrated description of different forms of electrically driven 
vibrators, exhibited by Gaiffe & Company, for massage. In the sim- 
plest form the vibrations are produced in a tuning fork by means of 
an elecromagnet and an interrupter; in the other forms small electro- 


> 


motors are used.—Elek. Anz., Nov. 8. 

An illustrated description of a single-cylinder 850-hp engine, driv- 
ing a two-phase alternator, exhibited by Josef Farcot. The alternator 
is provided with the Hutin and Leblanc amortisseur.—Zeit. fuer Be- 
leucht, Nov. 10. 

The twelfth part of the well-illustrated serial giving descriptions 
of machines exhibited by the Kolben Company, Ganz & Company, 
Siemens & Halske, of Vienna, and the Electrotechnical Industry of 
Strikkerveer, Holland.—Lond. Elec., Nov. 16. 
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New Book. 


A Scnoot Cuemistry. By John Waddell. The Macmillan Company, 
New York: 278 pages, go illustrations. Price, 90 cents. 

There is no telling where, in the course of his work, the electrician 
of to-day may be called upon to exercise some knowledge of chemis- 
try. It would be more than prudent, therefore, for the younger men of 
the industry and profession to prepare themselves for the event. No 
better beginning could be made than by taking up the little work be- 
fore us, which is admirably adapted for self-instruction. 

The whole work is based entirely on the inductive method of rea- 
soning, every theory being introduced by an experimental fact dem- 
onstrated graphically. Although written as if the student were sup- 
posed to be working at a laboratory table with the apparatus before 
him, and performing the experiments, this fact by no means militates 
against the value of the work for those who may not be fortunate 
enough to possess a small chemical equipment for experimental pur- 
poses. The book throughout shows careful preparation and proves 
the author to possess the ideal qualities of a teacher. It is also to be 
remarked that it is thoroughly up to date on modern electrolytic work 
and other industriai chemical processes. 


BOOK RECEIVED. 

KALENDER FUR ELEKTROCHEMIKER. Sowie Technische Chemiker 
und Physiker fur das Jahr 1901 mit einer beilage jahrgang. Von Dr. 
A. Neuberger. Berlin: M. Krayn. 524 pages, 21 illustrations. Beil- 
age, 432 pages. Price, 5 marks. 


A New Enclosed Arc Lamp. 


The National Arc Lamp Company, Lorain, Ohio, is introducing a 
new enclosed are lamp which, it is claimed, differs widely from any 
other type heretofore employed. It is constructed on what is termed 
the divided coil principle. Around a core of laminated iron is wound 
a coil in two sections, the larger portion being stationary and the 
smaller part movable in the direction of the core axis. The mutual 
action of the magnetic fields of the two coils causes the smaller coil 
to move with reference to the 
larger one. With this mechan- 
ism it is said to be unneces- 
sary to employ an additional 





FIG. 1.—LAMP MECHANISM. FIG, 2.—OUTER GLOBE DROPPED. 


choking coil for alternating circuits. The company claims that this 
lamp gives as much light on 414 amperes as is usually obtained from 
6 to 7-ampere lamps, and that 100 of the lamps can be operated with 
the same transformer capacity that is usually allotted for 75 lamps of 
other make. Another advantage put forward is that the inductive 
load is greatly reduced, thus insuring correct meter readings and full 
voltage for incandescent lamps on the same circuit. 


goo 


The standard lamp for alternating circuits consumes 4/2 amperes 
at 85 to go volts, this being the drop around the arc when the lamp is 
burning on a 104-volt circuit. The lamp has a power factor of .87 
The same type of mechanism is used for direct current circuits. For 
500-volt circuits two 2%4-ampere lamps are connected in series and, it 
is said, will operate successfully on potential fluctuations of from 35¢ 
to 650 volts. It is claimed that this is the only lamp operating two in 
series on 500 volts without the use of a shunt winding. These lamps 
are said to be equally independent of voltage fluctuations on alternat- 
ing current as well as on direct. 

The following claims are made as points in which the lamp differs 
from others: First, it has no moving iron; second, it has no springs; 
third, no choke coil is necessary for alternating circuits; fourth, it is 
the only alternating lamp having its coils bolted to the frame, and 
fifth, it is the only lamp having a cast aluminum case and hinged 
outer globe. 

Fig. 1 shows the mechanism of the lamp, and Fig. 2 shows a view 
of the lamp with the outer globe dropped on its hinges. The company 
is perfecting a series alternating lamp, which it expects to have ready 
te be placed upon the market about Feb. 1 next. 

The National Arc Lamp Company has a plant which is exception- 
ally well equipped for the manufacture of lamps, having its own 
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lute permanent adjustment. The binding posts are of the bed-plate 
type, which is absolutely rigid; the trimmings, both outside and in, 
are heavily nickeled, and the materials and workmanship are thor- 
oughly high grade in every particular. 





Balanced Overhead Cableway on New York Rapid 
Transit Excavation. 





An ingenious device, in connection with excavating systems, is the 
balanced overhead cableway now being used, for the first time 
in this city, on the rapid transit work along upper Broadway. The 
cable is hung in a peculiar manner, which does away with the in- 
crease in the inclination or slope as the traveler or carriage approaches 
the end. This allows the load to be carried to the extreme end of the 
cable with ease. Without some such device excessive power is neces- 
sitated in lifting the load at the ends. 

In this system each end of the cable is made fast to the upper end 
of an A-frame or pair of shears some 50 ft. in length and inclined out- 
ward at an angle of about 45 degs. Instead of being rigidly fixed at 
the base and guyed back, they are free to swing about the base as a 
fulcrum and are held back by heavy counterweights, consisting of 
stone hallasted platforms, suspended from the top. 





GENERAL VIEW OF CABLEWAY. 





FIG, I. 


brass an aluminum foundry, a well equipped machine room, etc. Th« 
company has recently fitted up a testing room for multiple lamps o! 
nearly 1200 ft. floor space. 





Double Pole Telephone Receiver. 





The Russell-Tomlinson Electric Company, Milford, Conn., has re- 
cently put on the market a double pole telephone receiver of new de- 
sign. The shell is of a graceful and convenient shape; the pole-pieces 
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END VIEW OF DOUBLE POLE RECEIVER. 





and coils are held rigidly at the large end of the shell, while the pow- 
erful horseshoe magnet (for which it is claimed that, being correctly 
tempered and magnetized, it will retain its strength indefinitely) is 
suspended from the small end by a strong screw, which takes the 
weight from the pole-pieces, making it impossible to change the abso- 


FIG. 2.—LOADING CARTS FROM THE SKIP. 


When the traveler alone is supported, the counterweight at the 
nearer end of the cable is slightly raised, but as a stress is put on the 
hoist to lift the load, the cable is drawn down and the counterweight 
rises until a position is reached where complete equilibrium is es- 
tablished. The load then swings free of the ground, is drawn up as 
high as required, run to the end and dumped. As the traveler with 
its load approaches the end of the cable, the counterweight gradually 
falls, drawing the cable out and decreasing the slope. 


In the plant on Broadway the cable is 530 ft. in length and 2 ins. in 
diameter ; the shears are 45 ft. and 50 ft. long, respectively, and their 
inclination varies between 44 degs. and 46 degs., approximately. The 
counterweights weigh 33 tons apiece, and when they both rest on the 
ground the total sag of the cable, swinging free, is only about 3% ft. 

The traveler carries a 15-hp electric motor, fed from a trolley wire 
suspended parallel to the cable, the return circuit being the cable it- 
self. The maximum current used is 80 amp. at a pressure of 230 volts, 
the average being about 40 amp. The weight of the traveler 
with operator is approximately 2700 lbs., and it has a lifting power 
of 4 tons. 

The operator controls the hoisting, conveying and dumping opera- 
tions from the traveler, thus making only one man necessary for what 
ordinarily requires at least two. One of the illustrations shows the 
method of loading carts, where it will be noticed that the cart is 
easily reached by the skip although it stands beyond the supports of 
the A-frame. The current is obtained from the outside wires of the 
Edison three-wire system. The entire system has been installed by 
the W. F. Brothers Company, of New York, and in the few weeks 
that it has been operating has given most excellent results. A com- 
plete description of the Brothers system was given in ELECTRICAL 
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NEWS OF THE WEEK. 





Financial Intelligence. 


THE WEEK IN WALL STREET.—There was a decrease ot 
activity in the stock market last week, and prices were irregular, the 
week closing with some declines. Industrials were irregular, Ameri- 
can Steel & Wire being weak. Electric securities were dull, declines 
being recorded in a majority of the stocks at the close of the week. 
Brooklyn Rapid Transit and Metropolitan both closed with net 
lesses, 134 points in the former case and 2 points in the latter. Gen- 
eral Electric is the only exception in the electric list, it showing a net 
advance of % point on sales of 3100 shares. Western Union lost 1 
point. In outside securities the market was much quieter than it has 
been during the preceding two weeks. Prices were irregular, but the 
advances are more numerous than the declines. The industrials 
were the most active issues; copper stocks, however, were somewhat 
neglected. Telephone, Telegraph & Cable was very weak as a result 
of the decision of the directors to call an additional $5 a share pay- 
able on or before Dec. 31. Money was easier, as a result, in part, of 
the falling off in stock speculation. Call money is quoted at 3@4 
per cent. The supply of time money was good at 4@4™% per cent for 
30 to 90 days and 414@5 per cent for 4 to 6 months or more. Com- 
mercial paper is quoted at 4@4™% per cent for prime double names. 
Following are the closing quotations of stocks at the centres named: 





NEW YORK. 
. Nov. 24. Dec. 1. Nov. 24. Dec. 1. 
Gen. Electric.........168% 168% Pe Mobis oeevenes 20 18% 
Bklyn Rap. RLERs vse 74 72% Elec. Veh., pfd...c.ee 40 36 

eS 8 eee 173 171 ee rere 4% 5% 
Am. Tel. & C........ ame ph Ill. Elec. Veh. Tran... 1% 1% 
West, Un. Tel. is... 84% 83% N.Y. Elec. Veh. Tran. o% 6% 
AM. WH, The sccssses J 3 N. E. Elec. Veh. Tran. 3% 3% 
COM, GOs savevdeces — oo Tel. & Tel. Co. of Am. 5 
BGC, BOGE. cis sccveces 18 18% wey Mis DOlisceevs 116 118 
Elec. Boat, pid. ...s.«. 3§ 35 INs Se Oe We Js Reece’ 150 150 

BOSTON. 

, Nov. 24. Dec. 1. Nov. 24. Dec. 1. 
New Eng. Tel........ — = NOE Ba’ 46800 <e 000 6et® 109% 
Mex. Tel..........+0+ 2% 2% Gen. Elec., pfd........14! _ 
Westing. Elec......... 52 -= m. ‘Tel. & Tel. ..00.- 159 159 
Westing. Elec., pfd... 64 64% Pe Ns Usb 660en2 0% — — 

PHILADELPHIA. 
Nov. 24. Dec. 1. Nov. 24. Dec. 1. 
Biec, Stor. Bat.oceces 88 89 he na Sho 66:8 0648-6 4% 4% 
Elec. Stor. Bat., pfd.. 89 95 PS. THiS. VEh.cscscces & 3 
Elec. Co. of Am...... 10% 9% Pa. Elec. Veh., pfd.... 1% *3 
Gen. Elec. Auto...... % 4 Fes Ms 4605s ee 88a 35% 35% 
CHICAGO. 

: . Nov. 24. Dec. r. : Nov. 24. Dec. 1 
Chicago Edison....... 142 142 Chicago Telep. Co..... 220 221 
Sg 255 255 Union Traction....... 13% 12% 
WORC ) CONOR. 6 cccccese 16% 16% Union Traction, pfd... 54% 5 
Nat’l Carbon, pfd..... 82 84 Northwest Elev. Com.. 27 2 

* Asked. 


DIVIDEND.—The Massachusetts Electric Companies have de- 
clared a dividend of 2% per cent on fifteen million of its preferred 
stock. The odd third is to rectify the change in the dividend period. 


TELEPHONE STOCK INCREASED.—The shareholders of the 
Wisconsin Telephone Company, a branch of the Erie Telephone Com- 
pany, held a meeting last week and increased the capital stock of the 
company from $3,000,000 to $5,000,000. Of the $2,000,000 increase 
$1,000,000 will be expended on the underground system of Milwaukee. 


MICHIGAN TROLLEYS.—The Grand Rapids, Grand Haven & 
Muskegon Railway Company has filed with the Secretary of State 
notice of increase of capital stock from $100,000 to $1,200,000. The 
shareholders of stock are J. D. Hawks, president, Detroit, 26 shares: 
Wallace Franklin, treasurer, Detroit, 874 shares; Joseph Kerwin, sec: 
retary, Grand Rapids, 50 shares; Thos. T. Carroll, vice-president, 
Grand Rapids, 50 shares. 

INCREASE OF CAPITAL.—The gas and electric light commis- 
sioners have issued an order permitting the Cambridge Electric Light 
Company, Cambridge, Mass., to issue $200,000 additional capital 
stock, its present capital being $250,000. The proceeds of the sale of 
1666 of the 2000 shares approved shall be used for payment for and 
cancellation of bonds and of 334 shares to enlarging plant. The mar- 
ket value of the shares is fixed at $120 a share. 

EASTON ELECTRIC.—The lease of the properties of the Easton 
Consolidated Electric Company to the Lehigh Valley Traction Com- 
pany was ratified last week at a special meeting of the stockholders of 
the former company. The lease provides for the payment of an an- 
nual rental of $45,000, which is equivalent to 10 per cent up of the 
amount paid in on the stock of the Easton Company, which will be $15 
a share after the final call has been made. 








ELECTRICAL DEAL IN OHIO.—Andrew Radel, vice-president 
of the Middlesex & Somerset Traction Company, has purchased the 
Akron & Cuyahoga Falls Rapid Transit Electric Railroad of Ohio, 
and took possession of the property recently. No figures are given 
but it is understood that the price is well up in the hundred thousands 
The plant, in addition to 25 miles of electric street railway equipment, 
includes the electric lighting plant at Barberton, Ohio. The road’s 
terminals are in Akron, Kent and Barberton. Mr. Radel will spend a 
quarter of a million in improving and extending the system. 

CAMBRIDGE, MASS.—The directors of the Cambridge Electric 
Light Company offer to stockholders for subscription the 2000 shares 
of stock recently authorized by the gas commissioners, at $120 a 
share. They are entitled to subscribe for four-fifths of one share of 
new stock for each share now held. Subscriptions will not be ac- 
cepted for fractions of shares. The company will not buy or sell 
rights. The proceeds from the sale of the new shares will be used in 
paying the bonded debt of the company maturing Jan. I, 1901, and 

for additions to the plant. The last sale of stock was $131 per share. 

TROLLEY MORTGAGE.—The stockholders of the Port Chester 
Street Railroad Company have filed their consent in the Register’s 
office of Westchester County to mortgage the property of the com- 
pany to the New York Security & Trust Company, as trustee, for the 

sum of $200,000, as security for the payment of $200,000 in bonds to be 
issued by the Port Chester Street Railroad Company. The bonds are 
to be payable in thirty years and bear 4 per cent interest. The com- 
pany has a capital stock of $300,000. The new issue of bonds is for 
the purpose of improving the property and extending the lines of the 
company in the towns of Rye and Harrison. 

OTIS ELEVATOR.—It was stated last week that the directors of 
the Otis Elevator Company have practically decided upon an issue of 
5 per cent debenture notes for the purpose of increasing the working 
capital of the company. It is reported that the amount will be up- 
wards of $1,000,000. This step is taken, it is said, owing to the in- 
creasing business of the concern, especially in the export department. 
Treasurer Belknap, of the Otis Elevator Company, says: “The report 
that the company is contemplating an issue of debenture stock to in- 
crease its working capital is news to officials of the company. There 
is no intention whatever of carrying out any such arrangement. Our 
earnings are showing good results and amount to about 8 per cent on 
the common. 

ELECTRIC STORAGE BATTERY COMPANY.—The Electric 
Storage Battery Company has declared a cash dividend of 6 jer cent 
on the preferred stock, being the accumulations in this stock to Jan. 
I, 1901, payable Jan. 2. The company also announces that the policy 
is now to maintain the iull regular rate of 6 per cent per annum to 
which the preferred is entitled, which also entitles the common to re 
ceive 6 per cent per annum. Beginning April 1, 1901, therefore, quar- 
terly dividends on both stocks will be announced at the rate of 6 per 
cent per annum. The dividend just announced is the first declared. 
Up to this time the earnings have been used in the business as work- 
ing capital. The gross earnings this year should amount to $5,000,000 
against $3,500,000 last year. 

PORTO RICO FRANCHISES.—A special dispatch from Porto 
Rico of Dec. 1 says: A most valuable franchise has been granted to 
Ramon Valdez. It consists of power rights in the Rio Plata, fifteen 
miles from San Juan. Sufficient power is obtainable for lighting the 
city of San Juan, for manufacturing purposes, and for the operation 
of a trolley system. Sefior Valdez, it is understood, will sell out his 
rights to the Rio Plata Electric Company, in which a number of 
Philadelphia capitalists are interested, which will spend $400,000 in 
exploiting the concession. The grant was requested from Spain in 
1898. An application for it has been before the council ever since that 

body was convened, and was obtained only after a hard fight, the first 
vote being a tie, and the final vote 5 to 3. 

LONDON UNDERGROUND.—Arrangements are being made, it 
is said, in Wall Street by the Yerkes syndicate for the organization 
of the new company which is to finance and manage the Charing 
Cross, Euston & Hampstead Railway in London, which is to be con- 
structed by American capital. Mr. Charles T. Davis, who will return 
on the Deutschland, will have a series of conferences with Mr. Yerkes 
and A. A. Housman, of London, and J. J. Mitchell, of Chicago, on his 
arrival. The construction work on the Charing Cross, Euston & 
Hampstead Railway has been let to Price & Reeves, electrical con- 
tractors, though American material will be used throughout. The 
third rail system, as used in the Baltimore & Ohio tunnel at Balti- 
more, will be adopted in the London underground. American cars 
and American motors will be used also, because they are the lightest, 
strongest and best. 
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TELEPHONE TELEGRAPH & CABLE was extremely weak 
last week, due to the fact that the directors had decided to make a 
further call. Notice has been sent to stockholders to the effect that 
the directors have called the sum of $5 a share, equivalent to 10 per 
cent, payable on or before Dec. 31. The circular announcing the 
assessment does not state for what specific purposes the call was 
made. Another circular states that the call was made because in the 
opinion of the directors further moneys will be needed to safeguard 
the interests of the stockholders in the event that plans for a read- 
justment of the present form of the company’s stock should be de- 
layed beyond the time when it is expected the proposed changes will 
be completed. It is not stated whether or not any further calls will be 
made on the stock, although the inference seems to be that no further 
calls will be made if the present plans are carried into effect. 


NEW YORK THIRD AVENUE.—Subscriptions are to be re- 
ceived Dec. 7 by Kuhn, Loeb & Co., for $10,000,000 Third Avenue 
Railroad Company first consolidated mortgage 4 per cent 100-year 
gold bonds. These are part of a total authorized issue of $50,000,000, 
of which $13,443,000 are reserved to retire the outstanding bonds of 
all other issues of the Third Avenue Railroad Company and its con- 
trolled lines. The principal is payable Jan. 1, 2000. Interest is pay- 
able semi-annually on Jan. 1 and July 1. Principal and interest are 
unconditionally guaranteed by the Metropolitan Street Railroad Com- 
pany. The Third Avenue Railroad Company owns or controls 26g 
miles of road. Its charter is unlimited as to duration and it is stated 
to be one of the most valuable and comprehensive street railway fran- 
chises granted by the City of New York. The company owns real 
estate of great value in various parts of the City of New York and else- 
where. The new bonds will ultimately become an absolute first lien 
on all of the company’s properties, including the controlled com- 
panies. The fixed charges of the Third Avenue Company and con- 
trolled companies, inclusive of the issue of $35,000,000 of the new 
bonds authorized, amount to $2,095,689, which will be reduced by 
$165,000 by the replacement of the existing funded debt with the new 
4 per cent bonds reserved for the purpose. It is estimated that after 
the completion of the electrical equipment now in progress and with 
the economies resulting from the close connection with the Metro- 
politan Street Railway Company, the annual net earnings of the 
Third Avenue Railroad will be at least $3,000,000. This together 
with the surplus earnings of the Metropolitan Street Railway after 
deducting its own fixed charges and taking as the basis the results of 
the last fiscal year, would provide net earnings of nearly $6,500,000 
to meet fixed charges, amounting, as above stated, to about $2,000,000 
in all, 


Commercial Intelligence. — 


THE WEEK IN TRADE.—Reports of trade conditions to the 
commercial agencies indicate that the unsettled weather and the ap- 
proaching holiday season are visibly affecting retail and jobbing dis- 
tribution. The general situation, however, is regarded as very satis- 
factory; and the iron and steel, coal, hardware and lumber trades are 
in conspicuously good shape. Dun’s Review states that good reports 
continue to come in from iron and steel sections. Buying of all 
finished forms increases and some orders are placed at slightly higher 
quotations, machinery being in special demand, and railroads are 
liberal purchasers of material. In the latter connection, it is inter- 
esting to note the great reduction in the selling price of steel raile 
during the past 32 years, it being that long ago since their production 
began. According to the Railway Age, in 1868 steel rails sold at $174 
a ton. In 1878 the price had dropped to $41.50, and in 1888 it was 
$31.50, having advanced to $85 in 1880, however. In 1808 the price 
had dropped to $18, and the rate fixed by the mills for the coming year 
is $26, an.advance of $8 on the price at the beginning of 1899. The 
number of failures last week, according to Bradstreet’s, was 184, as 
against 215 the week previous; 177 the same week last year; 212 in 
1898 ; 250 in 1897, and 315 in 1896. In the iron and metal trade the de- 
mand for structural material continues very heavy. Among the 
notable contracts recently placed is one for 2500 tons for a bridge 
across the Harlem River, and 2600 tons for the Kuri arsenal in Japan: 
the latter contract having been taken by the American Bridge Com- 
pany. Copper was very quiet, producers still holding to their high 
quotations, although the figures on which business was done are un- 
changed from last report. In the machinery market, one of the most 
prominent contracts closed was that for the entire crane equipment 
for the new Manhattan Railway power station. It was given to 
Manning, Maxwell & Moore, and calls for 9 cranes, three of them 
being 25-ton electrics. Shaw electric cranes will be installed. The 


same firm has taken a contract for two 50-ton Shaw cranes for the 
Buffalo, Rochester & Pittsburg Railroad. 

NATIONAL CARBON COMPANY is said to have closed an 
order in New York City for $175,000 worth of arc carbons. 

SAMUEL SMITH & SON, Paterson, N. J., have installed a 20-ton 
5-motor electric traveling crane, manufactured by the Northern Engi- 
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neering Works, Detroit, Mich. This crane is of a special type, de- 
signed especially for boiler shop service. 


TRADE CATALOGUES WANTED.—Mr. Enrique Sandoval, 
mechanical and electrical engineer, has opened an office at Tres 
Cruces Street, 79, Zacatecas, Mexico, where he will carry on a busi- 
ness in these two branches. He desires to secure catalogues, price 
lists, etc., of mechanical and electrical apparatus and supplies. 


LINCOLN ELECTRIC COMPANY, of Cleveland, Ohio, has 
sold a number of automobile motors lately. Two have gone to the 
Crowdus Electric Vehicle Company; one recharging motor to Clark 
& Co; one to the Buffalo Carriage Company, and a number to St. 
Louis and Columbus. The demand is increasing and promises well 
for next year. 


THE CONTINENTAL ELECTRIC COMPANY, which has had 
a somewhat varied experience during the short time it had been in 
existence in Boston, was sold Monday, Nov. 26, to the Helios-Upton 
Company, of Philadelphia. The lamp made by this company is good 
apparatus, and it is believed that in the competent hands of the new 
owners a successful future may be expected. 


A NEW CALIFORNIA POWER COMPANY.—The Beckwith 
Power Company has been incorporated at Colusa with a capital of 
$750,000. The company owns six valuable water privileges aggregat- 
ing about 30,000 horse-power, and it purposes establishing electric 
light and power plants, supplying Reding, Keswick and all the mines 
throughout Northern Shasta, as well as Red Bluff, Anderson and 
other towns. An electric road will be built into the rich pine lumber- 
ing district. 


THE MANHATTAN ELECTRICAL SUPPLY COMPANY has 
lately been increasing its facilities by the enlargement of its New 
Jersey factory, etc., and is putting some new goods on the market. It 
is stated by Messrs. Johnson and Gorman that the concern has deemed 
it inadvisable to stand any longer by the working agreement which 
has been understood to exist among supply houses, and that it has 
given notice of its intention to follow an independent course. Details 
of its plans will be awaited with interest. 


H. B. COHO & COMPANY, 149 Broadway, have sent notices to 
the trade that they have incorporated a company and are in position to 
furnish electrical and steam plants at the best possible prices and to 
install them in the. best possible manner. Mr. H. B. Coho, president 
of the company, has been identified with the electric trade for the last 
ten years in New York City, and Messrs. George H. Watson and Jay 
Holmes, respectively vice-president and treasurer of the concern, 
have also been identified with the business in prominent positions for 
a number of years. Mr. Coho, in an interview, stated that the new 
concern has ample capital for its requirements, and that it will do a 
general agency and machinery business. They have secured the 
agency for the Eddy and Warren apparatus, and are also prepared to 
deal in all manner of electrical supplies. 


THE CLEVELAND CONSTRUCTION COMPANY has been 
incorporated with a capital stock of $100,000, the incorporators being 
Will Christy, J. R. Nutt, W. E. Davis, R. E. Inskeep and D. W. Pell. 
The purposes of the corporation are promoting, financing, owning, 
buying and selling and contracting for the construction of electric 
railways, railroads, electric light plants, power stations, buildings, 
telephone systems, gas and water systems, and a general contracting 
and construction business, and to act in the capacity of consulting and 
mechanical engineers. The company is the reorganization of the 
Cleveland Construction Company, which was a co-partnership formed 
in 1889 and composed of Messrs. Will Christy, president of the South- 
ern Ohio Traction Company, C. W. Foote, general manager of the 
Arrowhead Reservoir Company, at San Bernardino, Calif., and James 
Christy, Jr., of Akron, Ohio. The new company has leased quarters 
in the new Hamilton Building at Akron, Ohio. 


FRENCH AUTOMOBILES.—The growth of automobilism in 
France is patent to all eyes. Some interesting figures published in the 
Auto-Vélo show how rapid has been the extension of the horseless 
carriage in other countries. These figures have been supplied by M 
Chandéze, secretary of the national office for foreign trade. They 
represent the value of automobiles exported from France during the 
first nine months of the current year. Taken in conjunction with the 
corresponding figures of the two preceding years, these returns are as 
follows: 


Francs. 
WOR ler res ciaqys Meats ahha eed ieee TRE ced are GIS Tareas 865,000 
MEMEO eG tre a ee Cue Die hae 6 Su Shwe Mhd soutien 6,240,000 


Motorcycles and‘ detached pieces are not included in this for- 
midable total. They account for another 6,347,880 francs for the first 
nine months of 1900. To offset against automobile exports, France 
received during the same period 349,000 francs worth of foreign 
machines. 
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_ General ews. 
THE TELEPHONE. 





BRAZIL, IND.—The Brazil Telephone Company has been incorporated. 


CUERO, TEX.—The Gulf Coast Telephone Company has been sold to the 
Southwestern Telegraph & Telephone Company. 


THURMAN, IA.—The Thurman Telephone Company has a switchboard ca- 
pacity of 50 drops and has nearly reached the limit, having 48 subscribers. 


NORFOLK, VA.—The Norfolk City Council has decided that the Southern 
Bell Telephone Company may remain in undisturbed possession of its franchise. 


BERKELEY, CALIF.—The Sunset Telephone Company is constructing a new 
two-story brick telephone building to replace the present exchange in Berkeley, 
Calif. 

WABASH, IND.—The switchboard of the Home Telephone Company, this 
city, was partly destroyed by fire on Nov. 23. An electric light wire crossed with 
a telephone wire. 

CADIZ, OHIO.—A telephone company, headed by Charles D. Juvinall, has 
been granted a franchise to install a local exchange. Rates are to be $12 per 
year for residences and $24 to business houses. 


RUSHVILLE, ILL.—The Grange Telephone Company is extending its lines 
throughout this section of the country. It has 150 subscribers and the business 
outlook is very bright. Mr. J. S. Howell is secretary. 


RISING SUN, IND.—A telephone cable has been laid across the Ohio River 
at this place, connecting Green Bros.’ independent system of Northern Kentucky 
with the independent system of Southeastern Indiana and Southwestern Ohio. 


NEWARK, OHIO.—The United States Telephone Company has placed its 
line from Columbus to this place in operation. The company is building a line 
from this place to Wheeling, W. Va., passing through Zanesville, Cambridge and 
several other towns. 


NORFOLK, VA.—The board of directors of the Board of Trade of Norfolk 
has declined to use the Southern Bell Telephone after the expiration of the 
contract on Jan. 1, 1901. It is stated that the success of the New People’s 
Telephone Company is assured. 


LORAIN, OHIO.—This city is threatened with a telephone war. The Central 
Union Telephone Company (Bell) has applied for a franchise for a local ex- 
change, and is being warmly contested by local people interested in the Black 
River Telephone Company, already in the field with 600 telephones. 


WESTERVILLE, OHIO.—The Franklin Telephone Company has commenced 
the work of installing an exchange at this place. The subscribers’ list is growing 
rapidly, especially since the announcement that long distance connection will be 
made through the lines of the United States Telephone Company. 


BLOOMINGTON, IND.—The people living in the south part of Monroe 
County are enjoying the luxury and benefit of listening to sermons by tele- 
phone. The manager of the principal line in this county has installed a telephone 
in each of the prominent churches of this city and at Smithville. 


EAST LAS VEGAS, N. M.—The Las Vegas Telephone Company reports a 
rapid development in its business and is increasing its subscribers about 12 per 
month. It expects to gain 100 more in the next six months. It now has 262 sub- 
scribers and a switchboard capacity of 300 drops. Mr. V. H. Jameson is manager. 


WAUPACA, WIS.—H. G. Slater is building a local telephone exchange. He 
purchased the franchise which was granted to the Wolf River Telephone Com- 
pany, and states that he expects to have his plant in operation by Jan. 1. The 
Wisconsin Telephone Company has an exchange here with over 100 subscribers, 
and Mr. Slater says he already has contracts for about 150. 


FINDLAY, OHIO.—The stockholders of the Findlay Home Telephone Com- 
pany have elected the following officials: Directors—E. C. Taylor, J. D. Snyder, 
John C. Firman, W. J. Burkett, S. P. DeWollf, of this city; J. B. Hoge, Cleve- 
land, and W. S. Wagner, Tiffin. Officers—E. C. Taylor, president, J. B. Hoge, 
vice-president; John C. Firman, secretary; W. J. Burket, treasurer. 


CINCINNATI, OHIO.—The City & Suburban Telegraph Association of this 
city now has all of its branch stations equipped on the common battery system, 
except Covington, which will be similarly outfitted by the first of the year. The 
company now has 9000 subscribers, 500 names having been added during the last 
quarter.. The company is gradually extending its underground conduit system. 


LOGANSPORT, IND.—The Central Union Company that is supposed to have 
absorbed its rival—the Mutual Company—wants a renewal and extension of 
franchise. A citizens’ mass meeting was held and action taken against the grant 
unless the Central Company contracted to furnish service as follows: $24 a year 
for business houses, $18 for residences and pay 2 per cent of gross receipts to 
the city. 


SAN FRANCISCO, CALIF.—A linemen’s strike in San Francisco is immi- 
nent, an ultimatum having been issued with a threat to strike if the demand for 
$3 for an eight-hour day be not acceded to. The Sunset Telephone Company 
seems to be the main point of attack, as its men have struck at several points on 
the Coast, but the principal electric lighting companies in San Francisco have 
also been notified. 


MILWAUKEE, WIS.—Some time during the latter part of this month a 
meeting of the Wisconsin stockholders of the Wisconsin Telephone Company will 
be held at the local offices of the company for the purpose of considering im- 
provements that the company will make during next year. At this meeting the 
officers of the company will submit plans that they have under consideration for 
extending the Wisconsin system. The improvements planned will cost approxi- 
mately $1,000,000. 


FREDERICK, MD.—By reason of a rate war between the Chesapeake & Poto- 
mac Telephone Company and the Interstate Telephone & Telegraph Company, the 
citizens of this place are enjoying telephone service at a very low cost. Metallic 
circuits are now furnished for $10 a year per subscriber. The Interstate Com- 
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pany practically drove the older company out of the field, and the latter is now 
making an effort to regain its lost local business. 


SAN FRANCISCO, CALIF.—The American District Telegraph Company, of 
San Francisco, E. F. Weihe, superintendent, recently took over the business of 
the Independent Special Messenger Service, which had been operated by former 
employees. The American District Company, which bought out the San Fran- 
cisco District Telegraph Company about a year ago, now has about 4500 call 
boxes. The company is making good progress with its underground system, the 
First District being nearly completed. The Municipal Burglar Alarm system is 
now under the control of the A. D. T. Company. 


APPLETON, WIS.—A new telephone company, to be known as the Fox 
River Valley Telephone Company, and to operate between Neenah, Menasha, 
Appleton, Little Chute and Kaukauna, has been organized in this city. The 
organization will begin with a capital stock of $25,000, which will be increased 
soon. The company will act in conjunction with the Wolf River Company, that 
has franchises in most of the above cities, and by permission of which this city 
will be entered. All wires are to be underground that run in the city. The fol- 
lowing officers were elected: President, J. S. Van Nortwick; vice-president, John 
McNaughton; secretary, A. L. Hutchinson; treasurer, John Baer. 


WIRELESS TELEGRAPHY AT SAN FRANCISCO.—The storm of Nov. 20 
and 21, which resulted in the displacement of the cable connecting Alcatraz 
Island with military headquarters in San Francisco, made it necessary to depend 
on wireless telegraphy for communication. The Marconi apparatus, which was 
installed at Fort Mason several months ago, was made use of and is still in 
successful operation. As soon as authority can be obtained from the chief officer 
of the signal service, a five-mile triple-wire submarine cable will be laid in the 
bay to replace the one that was ruined by contact with a ship’s anchor during the 
storm. The new line will connect the Presidio with Fort Baker, Angel Island and 
Alcatraz Island. 


TORONTO, ONT.—tThe city aldermen of Toronto, Ont., have asked telephone 
users in the city to sign an agreement to subscribe for three years to a municipal 
telephone system if installed there. The Bell Telephone Company has sent a 
letter to local subscribers, which says: ‘‘A municipal system would mean that 
business men must have two telephones at a cost of $80, instead of one at $45. 
This has been the result wherever rival telephone companies existed. The muni- 
cipal service would be local purely, and business men in Toronto are in daily 
communication by telephone with all parts of Ontario, Quebec and the United 
States. We are convinced that Toronto cannot afford to isolate herself from 
35,000 telephone stations in Ontario and Quebec alone.’’ It is pointed out that 
the Bell Telephone Company has been trying to get legislation to increase its 
rates, that, being a monopoly in Canada, an employee discharged by the company 
must seek employment at telephony out of the country, and that the company 
neither buys goods nor manufactures in this country, and that its telephone 
service is far from satisfactory. 


ee — 


ELECTRIC LIGHT AND POWER. 


AUDUBON, IA.—There is an opening for electric light at Exira and Man- 
ning, in this county. 

MEMPHIS, TENN.—The agitation is being renewed in this city to have the 
overhead wires laid in conduits underground. 

TERRA ALTA, W. VA.— An electric light plant will probably be established 
here in the near future. Mr. J. F. Gienger is interested in the enterprise. 

CARO, MICH.—The directors of the Mutual Lighting Company will not at- 
tempt to get its plant in operation this winter, for the reason that the City Council 
has refused to grant satisfactory ordinances. 

MONTPELIER, OHIO.—The Montpelier Water & Electric Light, Heat & 
Power Company has been organized, with a capital stock of $50,000. Mr. J. C. 
Fish, of Shelby, Ohio, is interested in the work. 

DELPHOS, OHIO.—An accident occurred at the local lighting plant a few 
evenings ago, disabling the dynamo and causing heavy damage. The town will 
be in darkness for some time while the repairs are going on. 

LEXINGTON, VA.—An electrical plant, costing about $3,000, is being in- 
stalled in the physics department of the Virginia Military Institute at this place. 
Mr. Robt. E. Hutton, electrical engineer, is supervising the work. 

ITHACA, N. Y.—The Ithaca Electric Company has been incorporated to man- 
ufacture electricity for light, heat and power. Capital, $50,000. Directors: 
Herman Bergholtz and D. M. Dean, Ithaca; W. K. Turner, Philadelphia. 

COLUMBUS, OHIO.—It has been suggested that 150,000 horse-power can be 
obtained from the Chesapeake and Ohio Canal for the purpose of electrical trans- 
mission and distribution along the line. The canal is 184 miles long and has a 
fall of 600 ft., distributed along 74 locks. 

OTTAWA, ONT.—The water was for the first time, a few days age, turned 
into the new power house of the Capital Power Company, at Deschenes Rapids, 
The power generated will be about 3000 horse-power. One-half 
The test was satisfactory. 


near Ottawa. 
scction of the power was given its running trial. 

OTTAWA, ONT.—Messrs. W. S. Foster, of Rickford, Vt.; Dr. C. Cotton, of 
Cowansville; H. C. Williams, of Knowlton; G. Stevens, H. E. Allen and C. A. 
Nutting, of Waterloo, Ont., will apply to the Ontario Government for letters 
patent, to be incorporated under the name of the Brome Lake Electric Power 
Company, with a capital of $50,000. 

SAN FRANCISCO, CALIF.—The Keswick Electric Power Company, of Kes- 
wick, Calif., has just closed a contract with the Westinghouse Electric & Manu- 
facturing Company for two 1000-hp, two-phase generators and other electrical 
apparatus requisite for a 30-mile transmission. The generating station will be 
located on Mill Seat Creek, and electric power will be transmitted to the works 
of the Mountain Copper Company, in Keswick. Power and light will also be 
supplied in Anderson, Redding and Keswick. The lines will be extended over a 
large area of ccuntry later on. 
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CINCINNATI, OHIO.—An attempt was made a short time ago to blow up 
the plant of the Cincinnati Edison Company. The water was turned out of a 
boiler in the centre of the building and it was discovered just in time to prevent 
an explosion. Manager White is of the opinion that this is the culmination of a 
series of troubles from outside interferences. Wires have ben cut and all sorts 
of things have been done to make the life of the Edison management a burden. 


YOUNGSTOWN, OHIO.—The Penhale-Devitt syndicate, which has secured 
control of a large amount of electric lighting and street railway property in this 
section, has decided to make the plant of the Youngstown Consolidated Gas & 
Electric Lighting Company the main power station for city lighting and for the 
Youngstown-Sharon electric line. Plans for a large extension are being prepared 
by Sanderson & Porter, electrical engineers, and contracts for the equipment will 
be let in the near future. 

COLD SPRING, N. Y.—The Cold Spring Light, Heat & Power Company in- 
tends changiny its incandescent system from 220 volts direct to alternating on 
Jan. 10 next. The entire change will be made without shutting off any of the 
lights and will be accomplished in one day. About 30 transformers are needed, 
with a capacity of from 6 to 100 lights each. About two and one-half miles of 
No. 8 wire will have to be strung. 

YOUNGSTOWN, OHIO.—The consolidation of the Youngstown Gas & Light- 
ing Company with the Kaercher Electric Lighting Company has been officially 
effected. The new company will be known as the Youngstown Consolidated 
Gas & Electric Lighting Company. At the first meeting H. R. Montgomery was 
elected president, with the following directors: M. A. Norris, W. H. Park, W. H. 
Whipple, George F. Penhale, M. A. Devitt and H. G. Hamilton. The organiza- 
tion is a preliminary to the final consolidation of all the lighting and railway 
properties recently acquired by the Penhale-Devitt syndicate. 

PITTSBURG, 1 A.—The Allegheny County Light Company suffered much loss 
and inconvenience recently through the vagaries of a bolt of lightning. On 
one night the lightning struck a pole in front of the central station on which 
162 wires are strung and destroyed the switchboard. For the balance of the 
night the larger part of the city was in darkness. It took 17 hours to get things 
in shape again. But as soon as the current was turned on the next night the 
switchboard again blazed up and once more the city was in darkness. Tempo- 
rary repairs succeeded in giving the necessary lights in part of the city, but 1400 
arc lamps and 67,000 incandescent lamps were for the time out of service. Much 
inconvenience to patrons resulted. 

COLLINWOOD, OHIO.—The Village Council has officially accepted the new 
municipal lighting plant which was placed in operation a short time ago. The 
plant was designed by the Chase Construction Company, of Detroit, and will 
furnish illumination for the village streets as well as commercial light and power. 
The engine and boilers were furnished by Arbuckle, Ryan & Company, of To- 
ledo, the former being a Russell four-valve, automatic-governing Corliss type of 
150 horse-power. The electrical equipment was furnished by the Fort Wayne 
Electric Works, Fort Wayne, Ind., consisting of an arc machine with a capacity 
for 90 arc lamps. The machine is equipped with an automatic regulating device, 
an incandescent generator of the alternating low frequency type and a marble 
switchboard; also transformers and meters for commercial lighting. The arc 
lamps, 70 of which have been installed for street lighting, were furnished by the 
Adams-Bagnall Company, Cleveland. 


THE ELECTRIC RAILWAY. 


DAYTON, OHIO.—The Montgomery County Commissioners have granted a 
25-year franchise to the Miamisburg & Germantown Traction Company. 

CANTON, OHIO.—The Stark County commissioners have declined to grant 
a franchise to T. L. Childs, promoter of the Canton-Akron Electric Railway. 

CAMDEN, N. J.—The Union Electric Railway Company has been incorpo- 
rated. Capital, $200,000. George H. B. Martin, F. R. Hansell, Camden, N. J., 
are the incorporators. 

YOUNGSTOWN, OHIO.—Franchises granted some time ago for an electric 
railway from this place to Canfield and Salem have expired and it is probable 
that the road will never be built. 

LIMA, OHIO.—The Lima & Findlay Electric Railway Company was incor- 
porated a few days ago by Theodore D. Robb, J. D. S. Neeley, A. Miller, Frank 
Sieber and Louis Koch. Capital stock, $20,000. 

COLUMBUS, OHIO.—J. M. Wilson, of Dayton, promoter of the Columbus & 
Southern Electric Railway Company, has applied to the Franklin County com- 
missioners for franchises over three routes in this county. 

CLEVELAND, OHIO.—The Cuyahoga County Commissioners have granted 
a franchise to the Cleveland, Elyria & Western Electric Railway, enabling the 
company to complete its proposed line from Berea to Medina. 

PHILADELPHIA, PA.—The Easton Consolidated Electric Company, which 
is capitalized at $1,500,000, and which operates trolley lines connecting Bethle- 
hem with Easton and Phillipsburg, N. J., has been leased to the Lehigh Valley 
Traction Company. 

FORT WAYNE, IND.—The Indiana & Ohio Traction Company, of Fort 
Wayne, has been incorporated. Capital, $750,000. Incorporators: J. H. Simon- 
son, A. S. Coverdale, both of kort Wayne; J. M. Ainsworth, of Hicksville, Ohio; 
P. R. Smith, of Ridgeville, Pa. 

LIMA, OHIO.—William Sheridon, of Toledo, is effecting the organization of 
a company, to be known as the Columbus, Lima & Northwestern Railway Com- 
pany, which proposes eventually to build a line from Columbus to this city. 
New York capitalists are back of the project. 

SANDUSKY, OHIO.—The Sandusky, Milan & Norwalk Railway Company 
has been succeeded by the Sandusky, Norwalk & Southern Electric Railway 
Company. The new company has been incorporated, with $400,000 capital 
stock, and it is proposed to extend the present road from Norwalk to Mansfield, 





a distance of 35 miles. 
MANSFIELD, OHIO.—Traffic on the Mansfield Street Railway line was in- 
terrupted for two days last week through the breaking of the main line shaft 


in the power house. As soon as possible the company arranged with the Card 
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Electric Works for power, but only enough to operate two cars at irregular inter- 
vals could be secured. 


CLEVELAND, OHIO.—The permanent addition to the power house of the 
Cleveland City Railway Company, which is nearing completion, is being equipped 
with a Westinghouse 1500-kw, 550-volt, 75 r. p. m. railway generator, direct con- 
nected to a 2200-hp Cooper-Allis engine. Contracts have also been placed to du- 
plicate this installation. 


YOUNGSTOWN, OHIO.—A reorganization of the South Sharon & Wheatland 
Street Railway Company was effected at Sharon a few days ago. Officers were 
elected as follows: Directors—James S. Fruit, William L. Wallis, W. H. Whip- 
ple, M. A. Norris, M. A. Devitt and R. Montgomery; R. Montgomery, president 
and treasurer, and M. A. Norris, secretary. 


TOLEDO, OHIO.—There is talk of building a through electric railway from 
this city to Chicago. Michigan and Indiana capitalists have recently incorporated 
the Chicago & Toledo Railway Company to build a road through Northern In- 
diana, and it is said that it will connect with the line now being built west from 
this city by the Toledo Interurban Railway Company. 

YOUNGSTOWN, OHIO.—A reorganization of the Youngstown-Sharon Elec- 
tric Street Railway Company was effected last week, and the capital stock of the 
company was increased from $200,000 to $600,000. New officers were elected 
as follows: Directors—C. B. Wick, H. G. Hamilton, W. H. Park, M. A. Norris, 
P. T. Thompson, of New York; G. E. Rose and S. D. L. Jackson; C. B. Wick, 
president; M. A. Norris, secretary. 

DAYTON, OHIO.—The Dayton & Troy Electric Railway Company has closed 
contracts with the Westinghouse Electric & Manufacturing Company tor two 
400-kw railway generators, to be direct connected to two 750-hp condensing en- 
gines, and one 200-kw motor-driven booster, together with switchboard, etc. The 
power house, repair shops and car shops are to be built at Tippecanoe City. The 
road is being built entirely on a private right of way. 

TORONTO, ONT.—The bill for the incorporation of the Toronto, Ont., radial 
railway scheme is now under consideration of the committee on works of the 
City Council. The purpose of the company seeking incorporation is to construct 
and operate a system of electric railways, consisting of six main lines and their 
branches, running north, east and west, from the city of Toronto, with a mileage 
of not less than 500 miles, and within a radius of 100 miles. The capital stock is 


placed at $5,000,000. 
ore ices alates 


THE AUTOMOBILE. 


THE KNIGHTSTOWN BUGGY COMPANY, Knightstown, Ind., has filed 
Capital stock, $30,000. Directors: Robert Silver, Ma- 
The company will manufacture automobiles as 


articles of incorporation. 
son Walters and Robert Logan. 
well as carriages. 

THE AMERICAN VEHICLE STOCK MANUFACTURERS’ ASSOCIA- 
TION held a meeting at Indianapolis, Ind., recently. The object of the organiza- 
tion is the promotion of common business interests of the manufacturers of ve- 


hicles. The officers of the association are B. F. Von Behren, Evansville, presi- 
dent; J. H. Smith, Muncie, vice-president, and J. E. Buscher, Louisville, Ky., 
secretary. 


SAN FRANCISCO, CALIF.—The San Francisco Automobile Club is in a 
flourishing condition, notwithstanding the dilatoriness of the park commissioners 
in acting on applications for permits to operate autos in the parks. Mr. J. M. 
Wilkins, vice-president of the club, has reserved a large space in the Cliff House 
for the exclusive use of club members. A billiard room, reading room and a 
charging station are included among the conveniences there provided. 


AUTOMOBILES IN CANADA.—It is officially announced that the Canada 
Cycle & Motor Company has acquired the control of the National Cycle & Auto- 
mobile Company, with head office at Toronto, Ont. The Canada Cycle & Motor 
Company thus secures all the rights of the American Bicycle Company in per- 
petuity for Canada. As the American Bicycle Company is going extensively 
into the manufacturing of motor vehicles, having set aside three of its factories 
for that purpose, it will be seen that the agreement is one of considerable im- 
portance. 

AUTOMOBILES ON FERRIES.—The Secretary of the Treasury ,has in- 
formed Mr. George F. Chamberlin, of New York, who represents the Automobile 
Club of America, that the Treasury Department cannot modify its ruling of 
July 30 last, forbidding the transportation of gasolene automobiles on ferryboats. 
The question was submitted to the Solicitor of the Treasury upon receipt of a 
legal argument on the subject from Mr. Chamberlin’s counsel. The Solicitor 
says Section 4472 of the Revised Statutes provides that no benzine or coal oil ‘‘or 
other like explosive burning fluids or like dangerous articles shall be carried as 
freight or used as stores on any steamer carrying passengers.”’ ‘There may be 
room for doubt,’’ continues the Solicitor, ‘‘whether in a strictly technical sense 
the words ‘carried as freight’ embrace gasolene in tanks attached to vehicles 
which are carried as freight, or on which the equivalent of freight is paid. I am 
of the opinion, however, that whatever doubt exists upon the subject should 
be solved in favor of the Government, in the interests of public safety. If the 
ferry company remains dissatisfied with the ruling of the Department, it may 
make a test case for the decision of the courts.” 

a 


NEW INDUSTRIAL COMPANIES. 





THE ENGBERGS ELECTRICAL & MECHANICAL WORKS has been or- 
ganized at St. Joseph, Mich., for the manufacture and sale of engines, dynamos, 
etc. Capital, $5,000. Incorporators: C. Engberg, J. G. Engberg, J. Erickson, all 
of St. Joseph. 

THE PEARNE ELECTRIC & MANUFACTURING Company, of Grand 
Island, Neb., has been incorporated. Capital, $150,000. Incorporators: F. D. 
Pearne, W. S. Pearne, W. D. Pearne, L. W. Lyons, T. O. C. Harrison, all of 
Grand Island. 








DeEcEMBER 8, 1900. 


OBITUARY. 


MR. J. B. FAULKNER, JR.—We regret to announce the death of Mr. J. B. 
Faulkner, Jr., treasurer of the Electric Storage Battery Company, of Philadel- 
phia, in his thirty-second year. Mr. Faulkner while on a pleasure trip to Wash- 
ington was taken ill with typhoid fever, which resulted in his death on Nov. 28. 
The funeral took place from his home in Germantown on Sunday, Dec. 2. 


PERSONAL. 


MR. J. B. RUSSELL has been elected president of the West End Street Rail- 
way Company, of Boston, in place of Mr. S. Little. 

MR. A. J. ELIAS, formerly so prominent in the affairs of the Third Avenue 
Railroad, has become a member of the New York Stock Exchange. 

MISS M. KELLY, who was a telephone girl in Boston, has returned from 
Alaska, where she went with her brother, with drafts for nearly $400,000, the 
proceeds of her four years’ gold mining. 

MR. J. M. HOLLISTER, who represented the Western Electric Company at 
Paris, will read a paper on the “Electrical Features of the Paris Exposition” be- 
fore the Chicago Electrical Association on Dec. 21, when the annual election of 
officers will also take place. 

MR. FREMONT WILSON read an illustrated paper on electrical wiring, etc., 
on Nov. 25 before the Brooklyn Chapter of the American Institute of Archi- 
tects. The paper was concise and pointed, the lantern slides illustrated the 
points admirably, and the subsequent discussion was quite animated. 

MR. A. H. KREITLER, manager of the Kentucky Electrical Company, of 
Owensboro, Ky., was in New York last week. Mr. Kreitler says that business is 
in a very satisfactory condition with his company, and that it is now turning out 
large orders for incandescent lamps. It expects to double the capacity of its 
plant in the near future, which is the best sign of the prosperity of the company. 
Mr. Kreitler would be pleased to hear from jobbers in any part of the country 
desirous of taking the agency for its lamp. 

MR. H. VILLARD.—The Municipal Council of Speyer, Germany, has adopted 
a resolution to place a commemorative tablet on the house where the late Mr. 
Henry Villard was born. Mr. Villard was considered to be Speyer’s greatest 
benefactor, since he founded numerous scholarships in the schools and gave to 
the city its hospital, the ‘‘Diakonissin Anstalt,’’ and the training-school for 
nurses. The authorities of this institution had received the additional sum of 
33,000 marks from him only a few weeks before his death. Mr. Villard also 
contributed largely to the Protestant memorial cathedral now being erected. 
Speyer conferred the freedom of the city upon him in 1886. 

HAMILL—BALDWIN.—Miss Maria Woodward Baldwin, daughter of Mr. 
and Mrs. William H. Baldwin, 717 Park Avenue, was married on Nov. 27 at 
Grace Portestant Episcopal Church, Baltimore, Md., to Mr. Samuel McClintock 
Hamill, of Schenectady, N. Y., formerly of Trenton, N. J., and now so long 
prominent in the Brush Electric and General Electric companies. The cere- 
mony was performed by Bishop Paret, assisted by Rev. Dr. Arthur C. Powell. 
The church was decorated with palms and large white chrysanthemums. The 
bride, attired in a trained gown of white satin and point lace and a tulle veil 
fastened with a coronet of orange plossoms, carrying lilies of the valley and a 
prayer-book, entered the church with her brother, Mr. Frank Baldwin. The 
maid of honor was Miss Sara Baldwin, a sister of the bride. Mr. A. Butler 
Duncan, of New York, was the best man. The ushers were: Messrs. Robert 
Emmett, William Woodward and Carroll Baldwin, of New York; Mr. Horace 
Devereux, of Colorado Springs; Mr. Barker Gummere, of Trenton, N. J.; Messrs. 
Gist Blair and Blair Lee, of Washington, and Mr. Summerfield Baldwin, of 
Baltimore. At the residence of the bride’s parents a reception was held, after 
which Mr. and Mrs. Hamill went North on a wedding tour. They will live at 
Schenectady. A host of electrical friends have extended to the happy pair their 


best wishes and congratulations. 


a Trade Motes. — 


THE NATIONAL STEEL COMPANY has in its plant in Chicago 20 Cross 
oil filters, made by the Burt Manufacturing Company, of Akron, Ohio. 

LARGE BRIDGE CONTRACT.—ihe American Bridge Company has re- 
cently contracted for seven new bridges on the Alleghany Valley Railroad. 

FIRE.—The Electrolysis Proof Conduit Company, Chicago, IIl., informs us 
that its plant was destroyed by fire a few days ago. No definite information as 
tu the loss was given. 

GEARS.—Horseburg & Scott, Cleveland, Ohio, manufacturers of street rail- 
way cut gears, state that the demand for their production is greater at present 
They are about 60 days behind on orders. 

















than at any previous time. 

CONSOLIDATED TELPHERAGE COMPANY, 20 Broad Street, New York 
City, has issued some circulars illustrating various applications of its system of 
electric aerial cableways. A description of the system and its various uses is 
also given. 

ELECTRIC LIGHT FROM BATTERY.—Mr. James H. Mason, 170 West 
Broadway, New York City, has issued a pamphlet giving some practical informa- 
tion about electricity, particularly about electric lighting from battery power. 
The subject is illustrated by diagrams. 

MOTORS AND DYNAMOS.---The Three Rivers Electric Company, Three 
Rivers, Mich., has issued a pamphlet of 24 pages giving practical information 
ayd many illustrations of its motors and dynamos. These machines were de- 
scribed and illustrated in a recent issue. 

THE FOSTORIA INCANDESCENT LAMP COMPANY, Fostoria, Ohio, has 
added to its business the manufacture of inner globes for arc lamps. The com- 
pany has an output capacity of more than 5000 lamps per day, but it is at present 
practically shut down for the installation of new machinery, which will enable it 
to keep pace with the progress in its line. 

THE ELECTRIC CONTROLLER & SUPPLY COMPANY, Cleveland. is 
furnishing controllers for two 75-hp, one 30-hp and one 1s-hp electric cranes to 
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be installed in the Wooster (Ohio) plant of the American Steel & Wire Com- 
pany. The company is also furnishing controllers for cranes for the Philadel- 
phia Engineering Cofripatiy, Phitadelphia; the Wellman-Seaver Engineering 
Company, Cleveland, and the Illinois Steel Company, Chicago. 

MR. GEORGE STANMORE reports many inquiries and sales on the Toerring 
arc lamp, which has been tested by the New York Edison Company and passed 
for its list, which will be issued on Jan. 1. Mr. Stanmore has also been appointed 
New York manager for the Holtzer-Cabot Electric Company, of Brookline, Mass., 
with offices at 115 Broadway, where the usual stock of motors, etc., will be car- 
ried for this section. This company calls attention to its new automobile appara- 
tus, which has proved very satisfactory and has been improved to meet present 
demands. 

THE VIADUCT MANUFACTURING COMPANY is keeping in touch with 
the advanced state of the telephone field. It has now brought out a new and 
attractive desk set with bipolar receiver. Another of its specialties is its district 
telephone for short line, private residence and hotel purposes. This instrument 
requires no battery at the subscriber’s station, the simple act of removing the 
receiver from the hook transmits the signal to the central office. This company 
is also a large manufacturer of district messenger call boxes. It is said to be a 
pioneer in this line of work, having been manufacturing them since 1871. It 
has, however, lately introduced some new and improved apparatus in this branch 
of its output, showing there is no “dry rot’’ or want of ability to keep up with 
the times. 

CORRESPONDENCE SCHOOLS.—tThe benefit to be derived from any course 
of education is dependent, largely, upon the attitude of the student. This is 
especially true of college education. It is well known that the student who se- 
cures his education under difficulties derives, generally, more benefit from the 
course than one who is furnished with unlimited means: The young man who 
is sent to college to graduate at the expense of his parents cannot appreciate his 
opportunity as well as he who pays his expenses from his own earnings. Stu- 
dents of correspondence schools are principally young men who are supporting 
themselves at day’s work and studying in spare time. They pay for their own 
education, and, while the expense is small, they wish to make every dollar count. 
Consequently, they pursue their studies earnestly and even make rapid progress 
in acquiring knowledge that will in due season fit them for better positions. 


McCLOUD RIVER THREE-PHASE TRANSMISSION.—The McCloud 
River Electrical Power Company recently closed a contract with the Bullock 
Electric Company for all the electrical apparatus for a 35-mile transmis- 
sion, from the hydraulic generating station on the McCloud River to Keswick, 
Calif. Redding and the Bully Hill mining district will also be reached by the 
lines. There will be four 500-kw units, each consisting of a Bullock three-phase, 
60-cycle alternator of revolving-field type, and a set of Stilwell-Bierce & Smith- 
Vaile twin turbine wheels. There will be six sets of these wheels, four being 
direct connected to generators and one to each of the two exciters. Current will 
be transmitted at 32,000 volts e. m. f. Bullock transformers, having a capacity 
of 2650 kilowatts, will be used for stepping-up and 2500-kw capacity will be re- 
quired in stepping-down. 

THE [IDEAL FUEL FEEDER.—The automatic smokeless stoker, manufac- 
tured by the Ideal Fuel Feeder Company, 164 Montague Street, Brooklyn Bor- 
ough, New York, is described in a 16-page pamphlet. This stoker uses all grades 
of soft coal without smoke. In operation it pulverizes the coal and at the same 
time mixes and holds it suspended with the proper proportion of air, finally 
delivering it through an opening in the furnace door into the combustion cham- 
ber by means of a tuyere or nozzle. Inflammation takes place at the mouth of 
the nozzle, the flames reaching through to the back connection, measuring 5 ft. and 
6 ft. in breadth and burning like a monster gas-jet which fills the combustion 
chamber. In this operation the gases are maintained at a high and constant 
temperature, thereby accomplishing perfect combustion. A view of the fuel 
feeder is shown. It is claimed that this stoker effects economy in coal and labor 
and insures greater longevity of boiler and grate bars. 

THE EMERSON ELECTRIC MANUFACTURING COMPANY, of St. 
Louis, Mo., is now making over 200 different kinds of alternating-current motors 
in sizes 24% horse-power and smaller, and is in a position to furnish satisfactory 
single-phase motors for any alternating current. As many central station man- 
agers do not realize that every motor added on their circuit increases the revenue 
from their day load, the Emerson Company is anxious to hear from central sta- 
tion managers and sunerintendents who are experiencing difficulty in procuring 
a sufficient load on their day circuits, believing that it can be of considerable 
assistance to central stations in developing this branch of their business. The 
Emerson Company will send samples of any size motor made by it to any respon- 
sible central station or dealer on 30 days’ trial, with the understanding that if 
the motor is not thoroughly satisfactory, it may be returned at the end of 30 
days. This offer will enable any central station manager to convince a prospec- 
tive customer that he is in a position to furnish satisfactory power service from 
his alternating-current lines. 

THE RISDON TRON WORKS COMPANY, San Francisco, is preparing the 
foundations for its new engineering and shipbuilding works, which will cost 
$2,000,000. There will be 11 main buildings and 12 smaller structures, which 
will be lighted by electricity generated in the company’s power house. The en- 
tire plant will bere@mpleted in one year, and several of the important shops, 
which are to be constructed of steel, will be ready early next summer. The 
machine shop will contain four electric cranes, having a capacity of 50, 20 15 
and ro tons, respectively. The boiler shop will be equipped with three traveling 
cranes, one of 60, one of 30 and one of 15 tons capacity. The foundry will 
require two electric cranes, of 50 and 20 tons, respectively. Hydraulic post 
cranes will be used for eight loads. The pattern shop and electric power house 
will occupy a combination building two stories in height. There will be seven 
alternating-current motors to operate the woodworking machinery in the finish- 
ing shop, etc. The power house section will contain all of the electric generators 
needed to supply the works and yards, and also a 300-hp air compressor and an 
auxiliary of 50 horse-power. It is estimated that 1000 to 1200 horse-power will 
be required to operate the electrical apparatus of the complete plant. The elec- 
trical department will not engage in the manufacture of motors and generators, as 
it is considered an unprofitable policy to do so. Electric hoists and motors will 
be used wherever possible about the shipyards. There will be a dry dock, 550 ft. 
x 100 ft., equipped with all the latest appliances for handling ships. 








UNITED STATES PATENTS, ISSUED NOV. 27, 1900. 
[Conducted by William A. Rosenbaum, Patent Attorney, Times Bldg., N. Y.] 


662,409. APPARATUS FOR SEPARATING GOLD FROM MAGNETIC 
SANDS; E. Gates, Chevy Chase, Md. App. filed March 19, 1900. This 
patent and those which follow relate to certain methods and apparatus for 
separating gold from magnetic sands which may be described in general as 
consisting in feeding the composite material upon a receiving apron located 
in a magnetic field, of a strength so graduated that the magnetic sand will 
arrange itself in moss-like or frond-like structures and in zig-zag or wavy 
lines, and thereupon bodily moving the structures along the wavy lines of 
force established, so as to occasion a corresponding zig-zag travel of said 
structure and their concurrent progressive re-formation. 


662,410. MAGNETIC SEPARATION; E. Gates, Chevy Chase, Md. App. filed 
March 19, 1900. See patent No. 662,409. 

662,411. MAGNETIC SEPARATOR; E. Gates, Chevy Chase, Md. App. filed 
April 14, 1900. See patent No. 662,409. 

662,412. MAGNETIC SEPARATOR; E. Gates, Chevy Chase, Md. App. filed 
April 14, 1900. See patent No. 662,409. 

662,413. MAGNETIC SEPARATOR; E. Gates, Chevy Chase, Md. App. filed 
April 14, 1900. See patent No. 662,409. 

662,414. MAGNETIC SEPARATOR; E. Gates, Chevy Chase, Md. App. filed 


July 12, 1900. See patent No. 662,409. 

662,419. ELECTRIC RAILWAY; W. Grunow, Jr., Bridgeport, Conn. App. 
filed April 5, 1900. The features involved relate to the alternately placed 
supply and energizing conductors of each successive section of a twin third 
rail, both conductors of a section having a like or equal potential and po- 
larity when charged, in connection with a trolley shoe simultaneously bridg- 
ing both conductors. 

662,420. ELECTRIC RAILWAY; W. Grunow, Jr., Bridgeport, Conn. App. 
filed April 5, 1900. To avoid the use of storage batteries on cars for auto- 
matically closing the branch circuits to the sections, in case it is broken, 
manually operative switches are placed in each box so that the motorman, by 
means of a wrench, can re-establish the circuit. 

662,421. ELECTRIC RAILWAY; W. Grunow, Jr., Bridgeport, Conn. App. 
filed April 5, 1900. This invention contemplates the use of a small portable 
battery for closing the circuit through the switching magnets at any of the 
boxes where the feeder circuit may be lost. 

662,422. ELECTRICAL RESISTANCE; W. Grunow, Jr., Bridgeport, Conn. 
App. filed April 5, 1900. The resistance and the insulated conductors at- 
tached thereto are wholly embedded in a non-absorbent insulating mass. 

662,423. CURRENT COLLECTOR; W. Grunow, Bridgeport, Conn. App. 
filed April 5, 1900. Two contacting shoes yieldingly secured to a supporting 
frame and connected together by a yoke. 
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662,410.- 


662,444. INSULATING COMPOSITION; C. Jung, Vienna, Austria-Hungary. 
App. filed Dec. 19, 1899. (See Current News and Notes.) 

662,450. CONTROLLER FOR ELECTRIC MOTORS; J. B. Linn and M. W. 
Day, Schenectady, N. Y. App. filed Sept. 17, 1898. A hoisting apparatus 
provided with a number of motors acting upon a common load, means for 
regulating the motors to run at the same or different speeds as may be de- 
sired, and a common reversing switch for all the motors. 

662,463. CASING FOR ELECTRICAL CONDUCTOR JOINTS; G. H. Paul, 
New York, N. Y. App. filed June 2, 1900. A tubular joint casing provided 
at its opposite ends with openings for the conductors and having a longitudi- 
nal groove along which the casing is adapted to be slitted to admit the 


conductor. 
D. Priest and G. L. Schermerhorn, Schenectady, 


662,465. COMMUTATOR; E. 
N. Y. App. filed June 30, 1900. (See Current News and Notes.) 
662,466. LIGHTNING ARRESTER FOR SAFETY CUT-OUTS FOR ELEC- 


TRIC CIRCUITS; J. Sachs, Hartford, Conn. App. filed Sept. 28, 1890. 
(See Currents News and Notes.) 

662,480. AUTOMATIC CIRCUIT CONTROLLER; G. H. Whittingham, Bal- 
timore, Md. App. filed March 19, 1900. An arrangement of two shunts 
around a circuit controller, with a cut-out in each and a second cut-out in 
one of them for insuring a positive action of the circuit controller and af- 
fording means for predetermining the period of inactivity of the circuit 
controller 

ELECTRIC TOP FOR GYROSCOPES; Emil Ziehl, Berlin, Germany. 


662,484. 
Relates to the mounting of an alternating-current 


App. filed Dec. 26, 
motor in a gyroscope. 

662,491. PORTABLE ELECTRICAL DEVICE; J. S. Mead, Buffalo, N. Y. 
App. filed Jan. 30, 1900. A handle comprising a battery case and a lamp or 
other instrument holder for medical purposes. 

662,497. RAILWAY CROSSING SIGNAL; N. Ratchford, Greenville, Ohio. 
App. filed June 20, 1899. Details. 

662,408. RAILWAY CROSSING SIGNAL; 
App. filed June 26, 1899. Details. 

SAFETY CUT-OUT FOR ELECTRIC CIRCUITS; J. Sachs, Hart- 

App. filed Sept. 28, 1899. (See Current News and Notes.) 

INCANDESCENT LAMP SOCKET; E. P. Warner, Chicago, IIl. 

Details of construction facilitating the assembling, 


1899. 


N. Ratchford, Greenville, Ohio. 


6€ 2,501. 
ford, Conn. 
662,510. 
App. filed May 20, 1899. 
and relating to the key mechanism. 
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662,707.—Electrical Connector. 


TELEGRAPH SIGNALING APPARATUS; E. B. Ellicott, Chicago, 


662,527. 
Ill. App. filed Dec. 8, 1899. This is a transmitting and repeating apparatus 
for quick adjustment to automatically send any desired signal. 


662,537. ELECTRIC SMELTING FURNACE; H. Koller, Nuremberg, Ger- 
many. App. filed May 17, 1900. One or more disconnected electrodes are 
inserted between two stationary feed electrodes, a suitable space being left 
between the adjacent ends of the series of electrodes thus formed. 


662,548. PROCESS OF MANUFACTURING METALLIC SILICIUM; B. 
Scheid, Frankfort-on-the-Main, Germany. App. filed Sept. 9, 1899. (See 
Current News and Notes.) 


662,549. SEMAPHORE OPERATING MECHANISM; J. Shoecraft, Eskridge, 
Kan. App. filed June*23, 1900. The semaphore is moved by an electric 
motor, but in case the apparatus is out of order the semaphore always goes 
to the danger position. 

662,570. CEILING SWITCH; E. A. Lowe, N. Plainfield, N. J. App. filed 
June 4, 1900. An arrangement of knuckle joints and cam levers so that a 
pull in the same direction will alternately fully open and close the circuit. 

662,580. APPARATUS FOR ELECTRICALLY LIGHTING RAILWAY CAR- 
RIAGES; C. Vicarino, Nancy, France. App. filed April 24, 1900. The in- 
vention consists essentially of an automatic pole chamber combined with a 
dynamo, a battery of accumulators fixed to the under frame of the vehicle, 
and an automatic switch located between the dynamo and the accumulators. 

662,585. PROCESS OF MANUFACTURING DIETHYL-ETHER; G. H. Ben- 
jamin, New York. App. filed Jan. 3, 1899. (See Current News and Notes.) 

662,587. INSULATED SUPPORT FOR ELECTRIC CONDUCTORS; C. C. 
Blake, Portsmouth, N. H. App. filed May 18, 1900. A staple with an insulat- 
ing strip covering its inner surface. 

662,595. TROLLEY WIRE SUSPENSION; J. W. Haynes, Manchester, Conn. 
App. filed March 10, 1900. A spring latch attached to the bracket engages 
with a socket in the cap of an insulator to prevent its unscrewing. 

662,622. ELECTRIC BATTERY; A. W. Harrison, Los Angeles, Calif. App. 
filed June 16, 1900. Means for preventing the liquid from slopping over. 
662,630. BRUSH HOLDER FOR ELECTRIC MACHINES; S. H. Short, 

Cleveland, Ohio. App. filed July 28, 1898. Details. 

662,657. ELECTRIC BURGLAR ALARM; H. Rohrdantz, Buffalo, N. H. App. 
filed April 14, 1900. A clockwork is released by a magnet and pulls the 
trigger of a revolver. 

662,679. REVERSIBLE PRIMARY BATTERY; L. W. Pullen, Camden, N. J. 
App. filed Sept. 16, 1899. This is a carbon-zince battery, with the elements 
shaped and disposed to occupy the smallest possible space. 

ELECTRICAL CONNECTOR; H. Blackman, New York, N. Y. App. 

A separable conducting plate is interposed between the 


662,707. 


filed June 6, 1890. 








igh Potential Circuits. 


662,784.—. presetas for Interrupting 


Relatively 


two contact surfaces and a suitable packing is inserted around the edges of 
the plate to exclude corrosive agents. 

662,716. INTRA-UTERINE BATTERY; J. G. L. Gaedeke, New York, N. Y. 
App. filed July 31, 1900. The battery consists of connected sets of elements, 
one for engaging in the neck of the womb and the other the body thereof. 


662,719. ELECTRIC FIRE ALARM; C. L. Haight, Poughkeepsie, N. Y. App. 
filed Jan. 25, 1900. The circuit is automatically closed by the destruction 
of a fuse. 

662,727. ATTACHMENT FOR ARC LAMPS; E. B. Jones, Chatham, Canada. 


App. filed May 26, 1900. Details for making a tight globe. 


662,752. TRANSMISSION OF ELECTRICAL IMPULSES; F. Bedell, Itha- 
ca, N. Y. App. filed July 6, 1899. The method consists in generating two 


unidirectional electromotive forces of opposite direction which periodically 
and simultaneously vary from zero to a maximum and transmitting certain 
complete current impulses by means of a selective device which interrupts 
the circuit at instants of zero current and determines the transmission of 
either a positive or negative impulse. 

662,758. COMMUTATOR BRUSH HOLDER; H. Bishop, New York, N. Y. 
App. filed July 3, 1900. A bell crank lever carrying rollers at its ends rests 
against the rear and back of the brush‘to hold it in its seat. 

ELECTRIC MOTOR; J. Darling, Chicora, Pa. App. filed Sept. 1, 

Details of a reciprocating motor. 
APPARATUS FOR INTERRUPTING RELATIVELY HIGH PO- 
App. filed Nov. 


662,772. 
1900. 
662,784. 
TENTIAL CIRCUITS; W. Grunow, Jr., Bridgeport, Conn. 


20, 1898. A field of force is provided in connection with a switch so that 
the lines will travel across the contacts in the direction in which they 
separate. 

662,785. APPARATUS FOR RETURNING HIGH ELECTRICAL CIRCUITS 


WITHOUT DANGEROUS ARCING; W. Grunow, Jr., Bridgeport, Conn. 
App. filed June 13, 1900. A modification of the preceding. 

662,803. BURGLAR ALARM; J. L. Murphy, Denver, Colo. 
1899. Details. 

662,833. RAILWAY SIGNALING; S. D. Strohm, Philadelphia, Pa. App. filed 
Aug. 29, 1891. An automatic signaling system, in which the invention re- 
lates to the various details, such as the mounting of the contact shoes, their 
action in connection with contacts on the roadbed, and the means for keeping 
the contacts clean. 


App. filed Feb. 4, 





